










oat 


res 


ra 
<< 














4 ¥ y) \ 
Os i S \ 
q| WN } 


pte Leathe 














\ 
wy 
I~ fi \ Lef 
y yh A 
AGE 2B 
\ p 


Con 









JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 





VOL. 13, No. we NEW YORK. THURSDAY, AUGUST 14, 1890. 





1 $3.00 per Annum. 
SINGLE COPIES 6 CENTS. 

















WEEKLY. 
CopyYRIGHT 1890, BY AMERICAN MACHINIST PUBLISHING COMPANY. For Sale Everywhere by Newsdealers. ENTERED AT Post OrricE, NEw YorK, AS SECOND CLass MATTER. 
Mechanical Refrigeration and Iece- 


Ball Bearings for Cars. shows that a very neat design has been se-| instance, as it is believed should usually 
ae cured, and one which ought to give good be the case in marine’ work. It has 
f fruit treated 


= 


The engraving on this page shows the con- results in marine service. A fan constructed been found that cargoes « 
struction of a bearing for rail- 
way and street car journals, 
designed by Mr. John J. Grant, 
and controlled by the Simonds 


Longitudinal Section 
Rolling Machine Company 


| Outer Flange of Wheel 
Face of Wheel Hub 


(Fitchburg, Mass.), of which = ee eee eae 12% ; . 
r * * ' me ) cal 
he is manager. This bearing 6 








has been undergoing a_ practical | rs | [ ‘i LTT 
test on the West End system of ' . = 
street railways (said to be the Ss : 


largest in the world), at Boston, | 
for a year past, and, as a result 





of that test, equipment for | 
twenty-five cars has recently } 
been ordered, with the under- | 
standing that there is a proba- || 


bility that other orders will fol- 
low. Of course, for street cars, 
bearings much smaller and < | 
lighter than the one shown by 


the engraving are used, but the | 
construction is essentially the | 
same, our engraving having \ 
been madé@ from a_ working \ 
drawing of a bearing made for \ 


trial on the Boston & Albany 
Railroad. In this test a register- 
ing dynamometer was used to 
indicate the force required to 
start a car when equipped with ZZZZN 
a common journal, and with the Batt, Beanmes For Cans. 
ball-bearing journal, and we are 

informed that 898 pounds pull was indicated 
with the former and only 90 pounds with 
the latter. 

The construction of the journal will read- 
ily be understood from the engraving, which 
shows that the axle is provided with a hard- 
ered sleeve, and the box lined with a sleeve 
of the same kind, the balls rolling between 
these two surfaces, no grooves being provided 
for them to run in, Between the series of 
balls, however, there are loose rings of hard- 
ened steel, which serve to keep them in their 
proper positions, and, as shown, these rings 
are wider or thicker at their inner edges than 
at the outer edges, so that the balls are re 
tained in place when the box is pulled off the 
journal, and it can be put back again with- 
out trouble. 

The Boston street railway system spoken 
of uses both electricity and horses as motive 
power, and they find great advantage in the 
use of these bearings by the decreased ditt- _ 

es 
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culty in starting cars and in the tractive force 
required when in motion. | | 
~ ' | i 

Ventilating Fan for Ships. i 
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On this an 1e succeeding page we give : 445) A 
illustrations of a fan recently designed and : = : Hi eae oly 
built for the West India fruiting steamer : ee 


Hil 
‘*Neptune” by the Buffalo Forge Co., of Ni 
This fan is located in the engine-room S ul it | | Ml ‘ 


Buffalo, N. Y. 
of the steamer, and its office is to draw out 


} 





all foul air from the hold of the ship, and 
force it into the fire-room, in which a press- 





ure of 2$ ounces is maintained. The fan 
is 7 in diameter, 26’ wide, and is driven 
by a double engine with cylinders 6'x6", 


: : : Stu MARINE Fan, 
either cylinder having ample capacity to 


drive the fan should it be required. By this in this way will, of course, be little, if at|in this way during transit arrive at their 


fan the air in the ship is replaced every one all affected by the motion of the ship, as destination in remarkably good shape, loss 
and a half minutes. Our engraving on page it is entirely self-contained. Special pro-| from decay being reduced to an insignificant 


2 was made from a working drawing, and portions have been adopted in this’ amount. 
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making. 
THIRD PAPER. 
By EpGAR PENNEY. 


I wish to correct an error of 
the types in my last article’ re- 
lating to the cost of ice. Five- 
ton plant should read $2.05 per 
ton, and that last named should 
read 100-ton, costing less than 
90 cents per ton. 

The plate system is perhaps 
the most interesting application 
of mechanical ice-making, inas- 
much as by this system nature 
isso exactly counterfeited that 
experts cannot detect the differ- 
ence between plate and natural 

_.— ice, the resemblance in texture 
and general appearance being 
complete. It can be split with 
the same ease into cakes of con- 
venient size and has similar, 
cleavage lines, 

Before describing the plate 
system I should explain that in 
the mold system of making ice 
a certain quantity of water is 
imprisoned in the can and the 
entire contents frozen, It isa 

y well-known fact that during the 
freezing process certain organic 
matters, salts, carbonates and other impuri- 
ties, are rejected or forced to the surface. 
This process of climination continues until 
the water inthe center of the mold becomes 
supersaturated and the lighter impurities 
float to the surface, the heavier being pre 
cipitated to the bottom. 

The whole mass, of course, after exposure 
a sufficient length of time, is ultimately 
frozen solid, the result, especially with im- 
pure water, being a cake of ice with a central 
core, a top and bottom cone, and an interme- 
diate feather (see Fig. 9, page 2). 

To eliminate these unpleasant features of 
the mold system, it is necessary to use dis- 
tilled water or adopt a slow freezing process, 
with a costly and extensive freezing surface, 
the result being that the best builders pro 
duce with distilled water a crystal ice, with a 
thin and searcely perceptible feather, which, 
by the way, is caused by the imprisoned air 
cells at the point where the adjacent faces of 
the ice formation close against each other 
When freezing water in molds at low tem 
peratures, and at a rapid rate, owing to the 
concentration of impurities at the center, you 
have an ocular demonstration of what is 
really contained in ordinary unpurified drink- 
ing water, Which before freezing seemed pure 
and clear, owing to the impurities being 
distributed through the mass and held in 
solution. From this the reader will under- 
stand why distilling apparatus is used, and 
can readily see it would be of no advantage 
to use water power for the mold = system 
where crystal ice is desired, 

To offset or improve upon these not very 
serious defects of the mold system, numerous 
attempts have been made to appropriate 
nature’s method of freezing ice in sheets, and 
secure conditions that approximate as closely 
as possible to that of nature by freezing only 
on the upper surface of the water, which al- 
lows the impurities to precipitate or settle to 
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the bottom of the apparatus, and thus secure 
clear, transparent ice, without resort to distil- 
lation. 

The difficulties in the way of adopting an ap- 
paratus in which the sheet of ice is forced to 
form on the upper similar 
freezing ona pond, have not, from a com- 


surface, to 
mercial standpoint, been successful, but 
a satisfactory substitute is found in the 
plan shown in Fig. 10, page 3. 

By this scheme the ice is formed on 
vertical walls or plates, the usual size of 
the cakes being 16 feet long, 8 feet wide 
and 10 to 16 inches thick, as desired. 

The apparatus employed (see Fig. 10) 
may be described as follows: To consist 
of a long wooden tank, divided into com- 
partments by stout bulkheads, each com- 
partment containing several cells or brine 
boxes, made of thin steel plates, the inner 
sides of the boxes being placed about 
three inches apart, each of which contains 
suitable ammonia evaporating coils. The 
outside surfaces of cells are the 
freezing surfaces, and the distance allowed 
between the plates is regulated by the 
thickness of ice it is desired to make, and 
three inches greater 


these 


is generally about 
than twice the thickness of the cakes, 
this being sufficient to prevent the ice 
from the opposing sides uniting. 

The method of operating this apparatus 
is to fill the compartments with pure 
filtered water. Place the wooden covers 
on the section and the ammonia 
expansion valves controlling the evaporat- 
The water 
soon begins to freeze, the ice building 


open 
ing coils in each brine cell. 


beginning upon the outside surfaces of 
the plates, the process continuing until a 
cake of required thickness is produced. 
The most interesting feature is that dur- 
ing the freezing process, which is quite 
slow (the time allowed for twelve-inch 
ice being eleven to twelve days), the im- 
purities in the water are being continually 
rejected and thrown to the center of the 
space until the of saturation is 
reached, when they begin to settle on the 
bottom of the tank, from whence, at the 
end of each freezing (or during the freez- 
ing with very bad water), the surcharged 
or impregnated contents are drawn off 
into the sewer. Air and gases freely rise 
to the surface and pass off. After each 
freezing the compartment is cleansed and 
recharged with fresh filtered water which 
has been previously cooled in a separate 
tank called the ‘‘ fore cooler ” or *‘ settler.” 

And at this point some one may wish 
to know how we get the large cakes of 
ice, weighing three to five tons, out of the 
tanks. As will be seen by Fig. 10, a 
traveling hoist is provided for lifting the 
cakes, which have been previously 1loos- 
ened from the plate surfaces by with- 
drawing the brine from the freezing boxes 
and filling the cells with warm thawing 
water, the ammonia valves having been 


point 


previously closed and evaporation stopped. 
When released, the cake of 
the compartment, and a chain sling is 


ice floats in 
readily passed around each end, as shown 
in the engraving. In the larger plate facto- 
ries the hoist is operated by power, and the 
cutting up of the ice is done by steam gang 
saws, the cake being handled by traverse ta- 
bles. As fast as the ice is drawn the tanks are 
refilled and the freezing continued. The 
product of the plate system is generally 
of marvelous brilliancy and transparency, 
there being no difficulty in reading a news- 
paper through a cake sixteen inches thick, 
Fig. 11 shows the general arrangement 
of a plate ice factory, which differs from 
a can plant in some important details, and 
will be understood on inspection. As dis- 
tilled water is not actually required on 
the plate plant, it is a favorite where 
water-power is obtainable, thus avoiding 
the use of steam for any purpose con- 
nected with the ice factory. For the 
above reasons, it is obvious that, where 
steam power is adopted in a plate plant, 
compound condensing engines, and all the 
valuable steam may intro. 
duced, thus enabling ice to be produced at 


economies be 


the lowest possible cost per ton. 





Fig. 12 is a reproduction of a photograph 
of plate ice, the top of the tanks and freezing 
plates being seen in the foreground. A curi- 
ous thing about the plate system is that water 
taken out of the muddy Mississippi River 
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The plate ice is generally preferred, wher- 
ever introduced, to either the mold or natural 
ice, and sells, in most cases, at a higher price 
than either. The only drawback to its ex- 
tended introduction and use is because of the 
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MARINE Fan.—SEE PAGE 1. 


will turn out clear, transparent ice, the mud 
being precipitated to the bottom of the tank, 
where it may be drawn out as often as re- 
quired, the water being changed. The pho- 
tograph shown is of a cake of ice made from 


FIG 9 
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greater first cost of the plate system, which 
for same tonnage capacity, owing to the large 
freezing surface required, is from 25 to 50 
per cent, more than the can system. 

Different methods of making sheet ice on 
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Fic. 9.—APPEARANCE OF MOLD 


muddy river water. In practice I tind many 
localities where the water is so free from or- 


ganic matters, salts, etc., that it is not neces- | 


sary to change the water in the tanks for the 
entire season. 
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FROM VERY IMPURE WATER. 
the vertical wall system have been tried. In 
some cases brine alone that has been cooled 
in a separate tank is circulated in the cells; 
in others, the evaporating coils are operated 


brine. Attempts have also been made to 
freeze the ice directly on the evaporating 
coils themselves without the intervention of 
a plate. This isa very rapid sysiem, but so 
far presents difficulties. 

From the drawings, we trust the reader 
who has followed the text will have no difti- 
culty in understanding the principles of 
operation and appreciating the good points of 
the plate system. 

sis 


A Boston Fire Boat. 


‘‘Engine 31” is the somewhat prosaic 
name of the most ambitious fire boat that has 
yet been brought into the service of the city 
of Boston, but this is in keeping with the 
character of the craft, which is presumed to 
represent much less of fancy than of 
utility. From the hour when she slid out of 
her cradle at the East Boston dock when first 
committed to the Fire Commissioners, she 
has been a subject of criticism or of favora- 
ble comment on account of the novelties of 
construction and the exacting character of 
the service for which she was designed. 
The system by which the propeller, as com- 
monly located, is supplemented by one in the 
rudder, to multiply the power of turning, 
has been the subject of curious queries, and 
the formation of the hull and boilers has 
been adversely spoken of. These facts, to- 
gether with the circumstance that the boat 
needed repairs, induced the commissioners to 
lay her off for improvement. After some 
delay at the Atlantic Works, East Boston, the 
boat was again placed at the service of the 
commissioners on Wednesday, and shortly 
before noon the members, together with a 
few representatives of city departments, 
started from India Wharf for a test at Long 
Island. Engineer Boyd, of the Atlantic 
Works, pointed out the changes that had 
been made, and the trial a little later demon- 
strated the improvements that had been 
wrought. The boat originally Was equipped 
with a couple of water tubular boilers of the 
Cowles make. These have been displaced 
by two vertical boilers from the Atlantic 
Works, having a submerged smoke-box. 
The boilers are 6 feet 6 inches in diameter 
and 12 in height. They contain 478 2-inch 
tubes, and are made of the best material. 
Each boiler represents 200 horse-power. The 
working pressure is 120 pounds. 

On reaching the pier at Long Island an ex 
hibition was given of the playing power. 
The two large nozzles at the bow of the boat 
were at first simultaneously utilized, aud a 
great volume of water was thrown, although 
in the course of the experiments only one 
engine and one pump was worked. Then 
the nozzles, one of which is a 34-inch and 
one a 4-inch, were used in succession, and 
sent a stream from 300 to 400 feet. The 
members were apparently well satisfied with 
the test made, particularly as it showed only 
half the potentiality in the boat. It is inti- 
mated that the pumps have a capacity of 


throwing 6,500 gallons a minute. The re- 
turn trip gave illustration of the speed 


and turning power of the boat. From the 
commissioners it is learned that the cost of 
the changes has been $7,000, but as the old 
boilers have been sold for $1,000, the net 
outlay will be but $6,000. No other changes 
have been made in the boat. 

A new and more tasteful vesture of paint 
will be applied within and without, and the 
Greek Cross which has been made so typical 
an emblem of Boston’s fire service will be 
conspicuous on the smoke-stack.— Boston 
Morning Journal. 

—-- 

Some shrewd inventor might find scope 
for his genius in improvements ou street- 
cleaning methods. Compared with Euro- 
pean cities, the streets of American cities are 
filthy. Probably the most’ important inven- 
tion would be one that should divorce street 
cleaning from politics. The appropriations 
are not large enough for the usual division. 
After this invention was in complete working 
order, attention might be turned to better 
methods for collecting and handling the dirt. 
Present methods are rather crude, but there 
is the greatest necessity for the first invention 





upon the direct expansion system without 


named. 
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Engine. 


schooner yacht Osprey, set to work a year 
and a half ago to build a steam Jaunch tbat 
he might swing to his davits. He is a prac- 
tical machinist of an inventive turn, with a 
fondness for doing his own work when he 
wants a particularly nice job, and the result 
of his experiments is a new engine, which, if 
it accomplishes all he claims for it, will create 
a new era in steam navigation. 

It is the first quadruple expansion engine 
ever built, and, while it has four cylinders, 
is so compact that it can be covered by a 
bushel tub. The cylinders stand one above 
the other and are respectively about 4, 5, 6 
and 8 inches in diameter. The piston rods 
of the lower cylinders are connected with 
those of the upper, and this arrangement, it 
is claimed, results in a cumulative applica- 
tion of power. The engine is adapted for 
running by either steam or gas, but the best 
results are attainable with gas. 

The gas to be used is generated by boiling 
oil in a kind of retort. The boiler is as com- 
pact in its way as the engiae. It is about 
the size of a four-gallon ice cooler, and, 
with the fire-box and engine, weighs only 
380 pounds. The generation of the gas, 
Capt. Watt says, embodies a discovery. 
Seven oils are mixed together. One of them 
is kerosene, and while the Captain will not 
tell what the others are, he says they are 
cheaper than kerosene. The boiling of this 


combination generates, he says, a gas of re- 
markable power—so remarkable, in 


fact, 











that the engine, which was built to make 380 
revolutions, has made by its use over 500, 
and can, he thinks, be run with comparative 
ease up to 800 or 900 revolutions per minute. 
The devices for economizing power are on a 
par with those for saving space. 

The gas, after it has passed through the 
engine, being too hot for use as fuel, is 
drawn off into a pipe running alongside the 
keel of the boat, where it is condensed by 
contact with the water in which the boat 
floats. The resulting oil is returned to the 
fire-box and consumed as fuel. The supply 
of oil is carried in a twelve-gallon tank at the 
bow of the boat, and means are provided 
for feeding the fire-box, which is unaer the 
boiler at the stern of the boat, direct from 
this until the engine is started. After the 
engine is started une supply from this source 
is cut off, and the oil fiom the condensing 
pipe is used alone for fuel. This is smoke- 
less, so that, except for a few minutes before 
the start, the engine is run without smoke. 

The launch is only 16 feet 4 inches long. 
She is fitted with twin screws of two blades 
each, and the blades have much more pitch 
than usual. It is, of course, impossible to 
drive such a small boat at any very high rate 
of speed, but, as Capt. Watt says he can de- 
velop ten to twelve horse-power with his 
engine, he thinks he can make her go over 
six, and possibly ten miles per hour, which 
will be a wonderful performance. The 
launch, which is to be called the Hum, will 
be launched next Saturday afternoon on the 
Harlem River at One Hundred and Forty fifth 
strect, and will then be tried in the presence 


| 


Capt. Watt’s Quadruple Expansion _ rate of speed than has yet been developed by 
any steam vessel.— The New York Times. 

[Of course this is not the first quadruple 
Capt. Archibald Watt, owner of the trim expansion engine built, and equally of course 


Solder for Aluminum. 


In our issue of July 24 we published some 
directions for working aluminum which were 


2Q 
>) 


had inquiries from mechanics regarding a 
suitable solder We 
addressed a letter of inquiry to the company, 
and in reply received the following statement: 


and method of using it. 
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VERTICAL PLATE OR WALL SystEM OF > MAKING ICE, 


* * * * The directions issued by us in re- 
gard to the working of aluminum, in which 
it Was stated that we could furnish a special 


solder suited to aluminum, were issued, 
under a misapprehension, on the part of a 
young gentleman who, at that time, was in 


ouremploy. ‘They were suppressed as soon 
as the facis were thoroughly known to the 
managers of the company. 

We have not as yet succeeded in procuring 
a solder that will work satisfactorily on 
aluminum, and we do not believe that such 
a solder exists. We are told that the French 
government has had a standing reward offer- 
ed for many years for the production of a 
satisfactory solder for‘aluminum, and that as 
yet no claimants have appeared for the re- 
ward, ScoviLL Mra, Co, 

M. L. Sperry, Secy. 


To the Pittsburgh Reduction Co., which 
manufactures aluminum, we also addressed 
an inquiry, and in reply received the follow- 
ing : 


We canvot give you any information re- 
garding any reliable solder for aluminum. 
All solders with which we have experiment- 
ed so far have proved practical failures. The 
best solder heretofore found has been pure 
zine used with Venetian turpentine. Ex- 
periments and investigations are constantly 
going on with a view to finding a true solder 
for aluminum, and when itis found we will 
be glad to let you know. 

THe PrrrspurGH Repucrion Co. 
ALFRED E,. Hun'r, President. 


thus be that these of our 
readers who wish to solder aluminum must 





It will seen 
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of anumber of invited guests, who will witness 
her performance from the deck of the Osprey. 

Capt. Watt says he can build an engine like 
this on any scale, and if it realizes his expecta- 
tions it will make possible a much higher 


there is nothing in the ‘‘cumulative application issued by the Scovill Mfg. Co., of Waterbury, first procure their solder, and when they 


of power,” but there are evidently some novel, Conn. 
and probably good points, about the engine.] soldering was mentioned, and, as a result, we 


Among other matters the subject of have procured it they will probably find a 


lively demand for it. 
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Indicator Diagrams from Machine Tools. 





By Pror. L. P. BRECKENRIDGE. 





Some time ago the writer made a series of 
experiments with a drill press and twist drills 
in order to determine what pressures came on 
the points of the drills, or on the drill press 
table while drilling. The method of this 
determination 
gave such satis- 
factory results 
that it has later 
been applied to 
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bored to receive the plunger P, and tapped 
above for one-half inch connections to the 
indicator and pressure gaugeas shown. The 
area of the cross-section of the plunger at 
right angles to its axis is exactly 10 square 
inches, or about 3.57 inches in diameter. 
The plunger, which is solid cast-iron, is 6 
ins. long, and while in use extends out of the 
cylinder about 1 inch; the end of the plunger 
inside the cylinder has 3 grooves turned in it 
inch wide and deep, and 4 inch apart. 

Fastened to the head of the plunger is the 
cast-iron angle piece B, which is 4 inches 
wide, and rests on two wrought-iron rolls R; 
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a " , , 
ence in the pressures recorded for a space of | sponds to the ‘‘ No. of Experiment,” given in 
|the first column of the tables. 
| from Nos. 1 to 45 inclusive, have the ‘‘ad- 


14 inch along the middle of the pieces ex- 
perimented upon. 

The tool 7 is shown in about the middle 
of a cut, and it must be regarded as station- | 
ary, the tool-box and its connections, as well | 
as the bed of the planer, not being shown. | 
The reducing motion for the indicator is | 
shown at the left. / isa fixed point, the 
swinging lever and connecting link being 
moved back and forward by the _ piece 
clamped to the end of the planer. | 

A space of about 24 inches exists between 
the end of the plunger and the bottom of the 
cylinder. Into this space cylinder oil was 













































The cards, 


mission end” (if I may be allowed the use of 
the term in this connection) at the left-hand 
end, the other cards at the right-hand end. 
The gauge was used in order to know what 
pressures were likely to occur on the indica- 
tor piston, and to thus determine the proper 
spring. It was read during each experiment, 


/but the reading had to be taken so quickly 


that it does not always appear consistent. 
Both indicator springs and gauge were 

tested under water pressure, and were both 

correct within one pound at all points of 









































— ee & ‘ 
— CS ae turned, the plunger being pulled out about | comparison. 
2 inches during this time. When sufficient| The experiments were made at the works 
oil has been turned in, the plunger is slowly |of the Bethlehem Foundry and Machine 
be Bal ee Lae pushed into the cylinder, the gauge connec- |Company, South Bethlehem, Pa., to whom 
tion loosened in order that all the air may be | the writer desires to express his thanks for 
kk --F4-—> <—- 1--—> driven out, the indicator screwed on, and | the privileges granted and courtesies shown 
when oil appears at the several loose places | at the time. 
everything is made tight, and the apparatus| Measurements taken from planer : 
is ready fer use. The cutting speed of the| 1. Maker, G. E. Brettrell, Rochester, N. Y. 
| 9 > > Paet O inchec 
\ ) planer was not as fast as many planersrun.| ~*° Length of bed, 9 feet 4 inches, 
i aii tl ni , A tor eaeal : Length of table, 8 feet 2 inches. 
- Vig. 2 1e cuts taken were measured by calcula-| 4 Width of table, 2 feet 3 inches, 
Fig. 1. Roe 5. Angle of shears, 90°. 
6. Distance between uprights, 2 feet 74 ins. 
7. Height will plane, 2 feet 5 inches. 
8. Diameter of cutting pulley on planer, 
| 24 inches x 2.5 inches face. 
9. Diameter of returning pulley on planer, 
| 15 inches x 2.6 inches face. 
| 10. Tight and loose pulleys on counter, 12 
inches diameter x 5 inches face. 
| 11. Pulley for cutting on countershaft, 15 
| inches diameter x 54 inches face. 
12. Pulley for returning on countershaft, 
nm 9 inches diameter x 54 inches face. 
O'] | 13. R. P. M. of countershaft, 205. 
iP 14. R. P. M. of cutting pulley on planer, 127. 
| oJ ‘ = | 
rm = es it oe eainaes aus ae 2 it | 4 
’ r — g 
| | 
— eee ql 
© © ( 
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the planer, and the results obtained are given 
in the present article. The primary object 
sought in these experiments was the deter- 
mination of the pressure exerted against the 
planer tool point while cutting. If this press- 
ure is determined it is evident that the power 
required to plane the metal under considera- 


hie 


the bearing of this piece / on the rolls is 
1 inch at each edge, the middle of the under 
side being planed out so that the heads of 
the bolts which fasten the piece W, which is 
to be planed, to the piece B, will not strike 
the rolls. The piece W is tapped to receive 
the cap screws used in fastening it to B. 











| 12. 
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tion is easily determined when we know the 
cutting speed in feet per minute. 


DESCRIPTION OF APPARATUS, 


In Fig. 3 is shown a side view of the appa- 
ratus as it appears attached to the planer 
table A A by of the usual 
plate. 


means angle 


It consists of the cylinder C carefully 


The pieces planed were cast 3 inches wide, 
12 inches long and 1 inch thick, the thick- 
ness being chosen so that the top surface 
came '; inch above the axis of the plunger. 
It was thought that the most accurate results 
would be obtained when the tool was cutting 
along a line coincident with the axis of the 
plunger, but there was no noticeable differ 


Fig. 3. 





tions from the number of threads per inch , 
on the cross and vertical feed rods. | 
varied all the way from light to cuts heavy 
enough to stop the planer by running off | 
the 24-inch belt, which was reasonably tight. | 
The tools used were made of tool steel, 





They | 122. 


pee 
‘size {x14 inches. The tool used for cast-| 4 inches. 





15. R. P. M. of returning pulley on planer, 
16. Threads per inch on cross feed, 4. 
17. Threads per inch on down feed 6, 
18. Width of belt from counter to planer, 
+ inches. 

19. Width of belt from main to counter, 
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20 
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iron is shown in Fig. 1, while Fig. 2 shows 
the one used with wrought-iron. 

The following tables give complete the re- 
sults of the experiments, the numbers in col- 
umn 7 being the solution to the problem, 7. e., 
‘‘ total pressure against the tool in pounds.” 

Some few cards are given as samples of 
the work. The number of the cards corre- 








EXPERIMENTS OF May 6, 1889, A. mM. 


Material planed, cast-iron. 

Width of cut 
inch = , inch. 

Velocity of tool while cutting, 10.9 ft. per 
min. 

Spring used in indicator 30. 
diagrams, 3.14 inch. 

Tool used shown by Fig. 1. 


Exps. 1 to 15. 
rate of feed = .0625 


Length of 











wet 
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s|8 |2 |f | @ leg |ss | 8 
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o | & tw | sn— | el | & Rad oa 
fe lh los oo Be Fas d+ 
© o aes | Se Gg 2Be Tao = © 
- 424 os Of S ge Sa5 ees .s 
©1821 8»/| $2) “E eGo coos | as 
6|o8|52| ke .&& |\Osm, oBR a 
4! A < <4 = al ~ 

1 0.082 40 3.84 36.7 367 1000 0.121 
2 0.032; 37 3.73 35.6 356 3BRR0 0117 
3 0.032 41 4.15 39.6 396 4316 0 130 
4 0.063 60 5.85 55.9 559 6093 0.184 
5 0.063 58 5.54 52.9 529 5766 0.174 
6 0.063 03 4.67 44.6 446 4861 0.147 
¢ 0063 50 5.00 47.8 478 5210 0.157 
8 | 0.063 48 4.48 42.8 428 1665 0.141 
9 0.063 45 4.37 41.7 417 4545 0.137 
10 0.063 55 5.55 53 0 530 5777 0175 
11 0.068 48 456 43.5 425 4741 0.143 
12* 0.063 16 4.57 43.6 436 4752 0.144 
13° 0.063 47 4.48 42.8 428 4665 0.141 
14 0.0638 50 4.93 417.1 471 5133 0.155 
15 0.0638 30 3.56 34.0 340 3706 0.112 


* Chilled spot in casting at end. 
EXPERIMENTS, May 6, 1889, P. M. 

Material, cast-iron. Exps. 16 to 29. 

Width of cut = rate of feed = ,', inch 
=—0.066 inch. 

Velocity of tool while cutting = 10.32 feet 
per minute. 

Spring used in indicators, : 
grams, 3.17 inches. 
Tool used shown in Fig. 1. 


w 


Length dia 





a b ejig@ € J g h 
16*| 0.017 7 
17*| 0.017 | 7 
18*| 0.017 8 
19 | 0.033 37 
20 | 0.083 37 
21 |}0033| 382 


60.5 623.1 0.019 
68.1 701.4 0.021 
70.9 730.3 0 Urz 
333 3430 0.104 
326 3358 0.102 
280 2884 0.087 





22 | 0.033 | 30 279 2874 = 0.087 
23*| 0.050 | 40 B57 8677 0111 
24 10.017; 17 157 1617) = (0.049 
25 | 0.017 17 166 1710 =: 0.052 
26 | 0.067 50 4.63 138 1511 0.137 
27 | 0.087 | 51 4.83 457 1707 0.142 
28 | 0.067 52 5.34 505 5201 0.158 








29 | 0.067 | 35-50 478 152 4656 0.141 


* Doubtful if this cut was full depth. 


EXPERIMENTS OF May 71TH, 1889, P. M. 


Material planed, wrought iron. 
to 43. 

Width of cut = rate of feed = .05 inch 
= yy inch. 

Velocity of tool while cutting, 10.66 feet 
per minute. 

Spring used in indicator, 40. 

Length of cards, 2.52 inches. 

Tool used shown in Fig. 2. 


Exps. 30 
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30 | 0.033 35 1.69 26.8 268 2841 0.086 
‘ . 2226 0.067 
3 1.57 24.9 249 2639 0.079 
33* | 0.050 20 1.13 17.8 178 1887 0.057 
é 1.85 29.4 204 3116 0.094 
35 0.117 43 2.73 43.4 434 41600 0.139 
36 2.17 84.5 845 8657 0.110 
‘ 2.04 32.4 324 3434 0.104 
Bxt | 0.117 60 8.36 53.4 534 5660 0.171 
B98 | O.117 60 eee Saas ae RE BP ee 

10 0.117 55 2.92 46.4 464 4918 0.148 
3 00 47.7 477 5056 0.153 
41**| 0.117 55 2.90 46.1 461 4887 0.147 
42** 0.117 40 2.37 37.6 376 3986 0.120 
43** 0.117 45 2.46 89.1 391 4145 0.125 


* Planed across two holes, aand }. See card No. 


ie 
* 
& 
& 
to 
bat 
¥ 
ws 
© 
= 
nw 


+ Ground tool bere. 

t Tool touched edge of one hole. 
§ Diagram spoiled. 

i Without oil. 

** Used oil. 


EXPERIMENTS OF May 8TH, 1889, A. M. 
AND P. M. 


Material, planed cast-iron. Exps. 44 to 74. 

Width of cut = rate of feed (see column 2). 

Velocity of tool while cutting = 10.6 feet 
per minute. 


(44-49) 40 


in indicators, (50-74) 80 


Springs used 


Length of diAgram, 3.18 inches 
Tool used shown in Fig. 1. 


d c 1 £ | g h i 





a b ti 

44 0.017 52 3.86] 48.6) 486 | 5152 0.156 0.083 
45 0.017 55 4.30 | 54.2) 542 | 5745 | 0.174) 0.083 
46 0.038 75 | 5.46 | 68.8) 688 | 7293 | 0.221) 0 O83 
47 0.033 | 75 | 5.81] 73.2) 732 | 7759 | 0.235 | 0.088 
48 0.017 52, 3.94] 49.6) 496 | 5257 | 0.159) 0.083 


No 
49 0.050 90 Card |}..... 
50 0.017) 65 
51 0.017 | 70 
52 0.033 110 
53 0.033 70 
54. (0.050 120 


850* 9000 0.273 0.083 
2.55 | 64.3) 643) 6816 0206) 0 126 
2.52 63.5) 635 6731 0.204 0.126 
3.58 | 902) 902 | 9561 | 0.290 0.117 
2.38 | 60.0) 600 | 63860 | 0.198) 0.117 
4.58 |115.4) 1154 (12190 | 0.370) 0.117 
No | 

55 0.050 |130 | Card |. 1250* 13250 | 0.400) 0.117 
56t 0.050 125 478 |120.4/1204 (12720 | 0.885) 0.117 


No | 
57 | 0.050 |125 | Card |. 1204* 12720 | 0.385) 0.117 
58 3.46 | 87.2] 872 0280 0.117 


5ut 0.017 | 40 | 1.86] 342) 342 
60 0.017 | 39 1.36 | 34.2) 342 
61 0.017 | 40 | 1.27] 32.0) 320 0.103 | 0 055 
62 0.017 | 40 1.34 | 33.7) 337 0108) 0.055 
63 0.017 ' 82! 1.00! 25.2} 252 | 2671 | 0.081 | 0.055 
64 0.088 55 1.94 48.9 489 | 5183 | 0.157! 0.055 
65 003838 57 2.02 50.9 509 | 5395 0.168! 0.055 
66 0.050 FO 2.55 64.2 642 | 6805 0.206 | 0.055 
67 (0.050 70 2.56 64.5 645 | 6887 0.207 0.055 
68 0.050 70 2.61 65.7 657 | 6964 0.211 | 0.055 
69 0.050 70 2.35 59.2. 592 | 6275 0.191 |) 0.055 
70 0.050 73 2.45 61.7, 617 | 6540 0.198 | 0.055 
7 | OCH |... 2.45 61.7) 617 | 6540 0.198 | 0.165 
72 0.067 90 3.36 84.6 846 | 8967 0.271) 0.055 
73 0.083 105 95.5, 955 10123 0.306, 0.055 
74 0.083 100 3.60 90.7) 907 | 9614 0.291 0.055 


0.109 0055 
0.109 | 0055 








* Pressure estimated. 
+Spring of work or tool, see card. 
t Blow holes, see card, 
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Some Experiences with Crane Chains.* 


At the Washington meeting there was 
some discussion on the subject of chains used 
for cranes, in which the opinion was ex- 
pressed by the writer that the failure of such 
chains was almost invariably due to the use 
of bad material in the construction of the 
chain, and not to any mysterious deteriora- 
tion of the iron from use. This, of course, 
has nothing to do with the failure of chains 
manifestly too light for the use. This opin- 
ion was based on a considerable personal ex 
perience with wrought-iron in construction, 
beginning with tests of material for the St. 
Louis Bridge. 

During the past year I have had a little 
experience bearing directly on this subject. 
We have, in the foundry department of Wil- 
liam Tod & Co., a power crane, on which 
we have occasionally to lift twenty-five tons. 
The crane was built about fifteen years ago, 
and equipped with a chain made of 14-inch 
iron, running over sheaves sixteen inches di 

* A paper read at the Cincinnati meeting of Amer 
' ican Society of Mechanical Engineers, May, 1890. 
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ameter. The winding drum is twenty inches 
diameter, the drum and sheaves all being 
grooved deeply enough to prevent the links 
touching the bottom of the grooves. The 
chain had become considerably worn in the 
bends of the links, and had broken, perhaps 
twice, but not at the worn places. We 
ordered a new chain, taking some pains to 
try to find reliable chain makers, and to im- 
press on them the necessity for the best ma 
terial and work. Within two weeks after 
putting on the new chain it broke under a 
load not exceeding eighteen tons on the crane, 
the fracture being short at near the middle 
of the straight sides of the link. The chain 
manufacturers then made another one, but 
before it arrived the chain in use failed again, 
under a crane load of not more than twelve 
tons. 

The link first broken was sent away, but in 
the accompanying photograph [reproduced on 
page 6]. No. 210 is one-half of the link last 
broken. No. 211 is another link from the same 
chain, cut out and broken to examine the 
quality of the iron, and No. 212 isa link from 
the chain last made and now in use. This link 
was cut open hot at one end to remove it from 
the chain. It was then nicked on the inside of 
the bend at the other end, and mashed down 
under a hammer to its present shape. The 
link first broken presented a fracture similar 
in appearance to that of Fig. 210. 

Now, here was a chain which failed twice 
in the first month of its use, while only two, 
links had been broken 
from the old chain in fifteen years’ continu 


ous use, 


or possibly three 


The crystallization theory will 
hardly account for this, although the frac- 
tures of the broken links present the same 
appearance, and are just such as are usually 
attributed to that popular delusion, The 
photograph tells the whole story. ‘The iron 
is cold-short, and totally unfit for the use. 

In characterizing the crystallization theory 
as a delusion I am perfectly aware that iron 
is often subjected to such severe flexure or 
vibration, continuously, as to destroy its 
cohesion and render it weak and brittle ; but 
while a crane chain in constant use is treated 
rather rudely, it does not receive anything 
like suflicient punishment to produce such 
an effect. The fracture would also be quite 
different in appearance, bright, it is true, but 
presenting a surface of rounded granules, 
rather than sharp crystals. 

This condition is probably caused by a 
gradual breaking up of the fibers, without 
any of the supposed rearrangement as crys 
tals, and is doubtless very weak as well as 
brittle ; while cold-short iron is usually very 
strong against a direct pull. 

A pbosphorus determination from borings 
from Fig. 210 showed .00125, or, as it is 
usually expressed, .125 of one per cent., 
which is suflicient to account for the charac- 
ter of the iron. 

The last chain in the present case has not 
failed in any way up to the present time, 
and if it is all of as good material as the link 
mashed, No. 212, it will probably only give 
out when worn to an insuflicient section at 
some point. 

The question of principal interest to most 
| know 
of but one certain way, and that involves 
some trouble and expense. I refer to the 
inspection of the material before manufac 


of us is, how to obtain good chains. 


ture, and of the workmanship after, by a 
competent engineer. 

Giving a piece of chain a mild pull in a 
testing machine enables the manufacturer to 
certify that it has been ‘‘ tested,” and may 
occasionally open a particularly bad weld, 
but can serve no other useful purpose 

The abilicry to stand bending cold is the 
most important quality of chain material, 
because that is the principal, if not the only 
cause of chain failure. In fact, for this pur 
pose the cold bend test will usually show all 
the engineer wants to know of the material. 

Perhaps, as the millennium approaches, a 
certificate of inspection which shall mean 
something will accompany all chains. At 
present, however, we shall have to conduct 
the inspection at our own expense, or take 
what we can get. There are, undoubtedly, 
some manufacturers who would make chain 





to suit our specifications, if not hampered in 
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price ; and there may be some who make 
reliable work of their own free will ; but the 
search for them is not certain to be short or 
Our own experience in this 
At any 
rate, we are not likely to get good chain, or 
good anything else, ask for it. 
And as long as we are willing to believe that 


inexpensive. 
direction has not been reassuring. 
unless we 
a brictle link was made so by some mysteri 
ous influence or condition of its use, so long 
will chains be made of cheap cold-short iron. 

In discussing this paper Mr. Gus. C. Hen- 
ning spoke as follows: 

The experience given in the paper under 
consideration is unfortunately one of too 
common experience, and the photographs 
leave no 






























































shown, and explanation given, 
doubt that the fault of the chain was solely 
cold-shortness—high phosphorus. This per 
cent. of phosphorus is a very common one in 
some of the best tee made in Pittsburgh and 
elsewhere, given in the tension test as much 
as from 51,000 vo 56,000 pounds tenacity, 25 
to 30 per cent. elongation in 8 inches, and 
from 35 to 60 per cent. reduction accord- 
ingly, so the material is tested in bars of 
from 4% inch to inch diameter, all these 
factors changing in proportion to diameter 
or work done during rolling. This same 
iron, however, although welding admirably 
when using a bright coke or gas fire, will 


95 
~s 


give considerable trouble with coal fire. 

Furthermore, although this material when 
it comes from the rolls is thoroughly fibrous, 
and shows no crystallization whatever, is 
precisely of that quality which, when sub- 
jected to heating and quenchivg, will be 
come granular or crystalline, and become 
valueless, especially for chains, every link of 
which is heated, reheated, welded and ham 
mered. 

I wish to add my opinion to that of the 
author, that thing 
gradual crystallization of iron, when prop 
erly used, alt,ough constantly in vibration. 


there is po such as 


The iron shown and described, however, 
can be injured by shock or other percussion, 
in crane chains, which 
They 


oftea sick under lesvy Castings or forgings, 


and this can occur 


are generally very roughly bandled. 


aDu tuen a sledve Is used vo loosen tlem ; this 
sledying Cao im such iron, produce grauula- |" 
tion, and ultimate failure of the chains, 


Inasmuch as such is of common occurrence 


enough care cannot be exercised in selec- 
tion of a low P low S 
the process of manufacture of chains be 
too carefully watched at all times. With 
such iron the workmanship is all important, 


and iron, nor 


and even with the greatest care, many de 


fects may exist; and, inasmuch as smiths 


are prone to cold finishing to use water on 
hot material, and to straighten material cold 


by iron should be selectea 
which cannot be injured by such treatment. 
This can be readily done by intelligent in- 
spection, and there would be no difficulty in 


obtaining a material which will give entire 


sledging, an 


satisfaction, being free from accidental lia- 
bility to injury by any rough treatment short 
of cucting. 

Unfortunately the makers of chains do not, 
as a rule, take the have 
their material inspected, and generally de- 


proper means to 
pend almost entirely upon tension tesus and 
welding tests, and as long as no granulation 
appears the material is supposed to be satis- 
factory. 

The preper manner to inspect and test this 
material is, to subject it to such treatment 
as it can be subjected to by rough usage, 
and then determine whether such handling 
will injure or develop dangerous qualities, 
or injure good ones. 

With our present knowledge of materials, 
processes of manufac.ure, and accessibility 
of tesuing apparatus, there is no excuse for 
using material which is not of suitable qual- 
ity for chains, or for any purpose whatever. 
The old test of applying a proof load is of 
no value whatever, as it does not discover 
defects which careful inspection could not re- 
veal. Such defects which would be developed 
by this test only exist when the work has 
been carelessly, negligently, or cheaply made, 

The fracture in the paper is dis 
tincdy that of a material unfit for chains, 


shown 





chains. 
have, under such conditions, fully 95 per 
cent, of the original bar section strength. 


deserved, 
company to bleed the public or go without 


any purposes except where welding and ham- 
mering becomes necessary, or where acci- 
dental injury by percussion is possible or 
liable to occur. 

This material, a fracture of which is 
shown in Fig. 210, would under normal con- 
ditions show a fracture as Fig. 212, when 
broken as described. The main trouble in 
obtaining the proper material would be the 
price that is asked for it; but as the cost of 
workmanship is generally greater in chains 
than that of the material, this should not be 
of primal importance. 

Even considerable abrasion of 
chains should not injure the material suffi- 
ciently to make it inferior, much less to 
cause rupture. Moreover, as electric weld- 


running 


ing is at the present day a complete success, 


Rig. 211 


is far as welding of similar picces of cylin- 
lrical section is concerned, there should be 


no difticulty in obtaining the most perfect 


Electric welds are guaranteed to 
f=) 


eas © 
LETTERS FROM PRACTICAL MEN. 


The Pullman Porter. 

Editor American Machinist ; 

You say a good and timely word for this 
much-abused public servant, and it is well 
The porter is expected by the car 


his pay, and he generally earns what little he 
gets by work that is not particularly heavy, 
but which must be unusually wearing. For 
example, I noticed once that the porter that 
left Minneapolis with me was still on duty 
twenty-four hours afterwards as we neared St. 
Louis, and in reply to my inquiry, he said 
that was his usual run. ‘‘I get so tired that 
I go to sleep while eating my supper. I 
have to be off early to-morrow morning, but 
I get a short day, as 1 get through at ten at 
night.” I suppose the company favored the 
poor man with a short day’s work of sixteen 
hours, in consideration of the fact that he had 
had twenty-four hours steady the day before. 
I did not gruage the quarter that man got 
for blacking my and answering a 
couple score of questions, 

If the newspaper wits would turn their 
stream on the Pullman Car Co., and let the 
Pullman porter alone, they would show 
common sense, unusual in their line of busi- 
Gro. B, GRANT. 


boots 


ness, 


That Cupola Explosion, 
Editor American Machinist : 
Ten years ago I had charge of foundry of 
Stearns Manufacturing Co., of Pa. 
While there | had an explosion in the large 


Erie, 
cupola, 50” inside diameter. 

In reading your article on Mysterious Ex- 
plosion in cupola at foundry of Cassidy & 





although ot very excellent qualities for almost 


Adler, N. Y., you ask for such experience 


from any one. I give mine with pleasure. | 
After very close inspection next morning, of 
what was in cupola, I found out what caused | 
the explosion. Inthe scrap used there was 
a piston 24’ diameter plugged up tight; the 
air thus corked in, as soon as heated up to 
the explosive point, burst the piston, making 
a loud report, blowing the bottom out of 
cupola, and everything came down. 
took place five minutes after the blast was 
put on, and iron had just begun to drop 
from spout of cupola: happening at this 
time no fluid iron to fly and burn, no dam- 
age was done, none were hurt, only the loss 
of heat. Hoping the cause of late explo- 


sion may be found out, I am truly yours, 
GEORGE RoGERs. 


This | 





Philadelphia, Pa. 





CRANE CHAINS.—SEE PAuh 0. 


Editor American Machinist : 

In reading your paper I see account of an 
explosion in a cupola in the city of New 
York, on West Fifty-tifth street, and it isa 
mysterious occurrence to me, although I 
have worked at molding and served as fore- 
man of a foundry for thircy-six years. Never 
heard of a cupola being blown up, although 
I have experienced something similar. On 
two occasions that I remember of, a shell was 
amongst some scrap metal that I had pur- 
chased, and through a mistake my melter 
got them in cupola on third charge, coming 
close to charging doors, and about half hour 
after Une cupola was charged full and heated 
up, off went the shell with a loud report 
like a cannon, blowing a small portion of 
iron out top cupola, buu no damage resulted. 
Now my belief is that the explosion described 
in your issue of July 18th may have been 
caused by a piece of pig-iron or coal that 
may have been loaded with dynamite by 
some desperate person. Still vhis theory 
may not be reasonable, and I would be very 
thankful to hear of some one else’s opinion 
on the explosion. As faras crust gathering 
on top of mass in furnace, that is not correct. 

Carlisle, Pa. J. K. WEAVER. 


Editor American Machinist : 

Presuming there was not sufficient space 
between the lining and the shell of Cassidy 
& Adler’s cupola for the of air 
with carbonic oxide gas in sufficient quantity 


mixture 


to cause such an explosion as reported in the 
AMERICAN ‘MACHINIST of July 31st inst., is 
it not possible, if there was scrap-iron used in 
the charge, that it may have been caused by 
an explosive such as gunpowder, dynamite 
or water, or something that would require 
heat to cause the explosion? I think the ex- 
plosion may have been caused by an explosive 
encased in a thick, shell covered 
with rust, dirt or clay, which protected it 
from the heat in the cupola until it got down 
to the melting bed, when the heat became 
sufficient to Having 


cast-iron 


cause the explosion. 








Jma2z. = 


twenty years’ experience in a foundry, and 
never heard of such a thing before, is my 
reason for suggesting the above. 

Racine, Wis. JOHN FENNELL. 

Force of a Hammer Blow. 
Editor American Machinist: 

Reading your paper of July 10th, with 
great interest, I noticed Question 276—how 
to find the energy exerted by a drop hammer 
400 pounds in weight, falling 5 feet. 

Although the answer to this question is all 
right, it seems to me very difficult to put the 
right time of duration of the blow, in the 
given formula. I think it to be easier to take 
the measure of the compression after the blow 
has acted, and then calculate the mean force 


with which the hammer pressed the body. 


The actual energy of the 
hammer after it has fallen 5 
feet is 
A=™-xX yy 


= 5 = (WoC nh, 

wherein m denotes the mass 
of the hammer, ¢ its velocity 
in feet per second at the begin- 


ning of the blow, W the 
weight of the hammer in 
pounds, and / the height 


through which it falls. Hence, 
A = 400 x 5 = 2,000 foot- 
pounds. This actual energy 
must be consumed by the body 
during the time the hammer 
forms an impression on it. 

If ¢ denotes the compression 
of a certain body atter the 
blow, then the mean force 
has been : 

A Wxh _ 2,000 


€ € € 


f= lbs. 


If, for example, the compres- 
sion of a body, caused by the 
above hammer, isa’, that is 
—_—" 1h then 
8.12 96 
pressure between the hammer 
and the body has been : 
f= 2,000 _ 
06 
192,000 pounds. It is easy to understand 
that the force of the blow is in every mo- 
ment equal to the resistance of the body, 
and it is very probable that this resistance 
is 0 at the beginning of the blow, and then 
increases gradually as the compression takes 
place, aud reaches its maximum at the end 
of the blow. Therefore, the maximum force 
of the blow, referring to the last examples, 
would be, 


the mean 


2,000 x 96 = 


2 192,000 = 384,000 pounds. 
If it is assumed that the resistance of the 
body is always the same during the blow, 
then it is certain that this resisuance cannot 
exceed very much the breaking strength of 
the body. 

For example, a cylindrical piece of lead 
6’ in diameter, and about 4” or 5” long 
has a cross-section of i —_ 28.27 
square inches. 

The breaking strength for compression 
of lead is about 7,300 pounds per square 
inch, and if this be increased to 7,500 
pounds, because the blew lasts but a very 
short time, then the total breaking strength 
of the above cylinder is : 

S = 28.27 X 7,500 = 212,025 pounds. 

If the given hammer, having 2,000 foot- 
pounds actual energy at the beginning of 
the blow, strikes upon this piece of lead, 
then the compression will be nearly 

,—_ A _ 2,000 _ 24,000 

x 212,025 212,025 
0.113 inch. 

To find the approximate time of duration 

of the blow the formula could be employed: 


C= x £ 
wherein » denotes the velocity of the ham 
mer at the beginning of the blow, that is 


inches. 


‘= 


2X 82.2 «x 5 


a 


Vf 2®xXaxh= 

17.94 feet, 
r the retardation of the hammer during th 
blow, and ¢ the time of duration of the blow 
therefore, 


seconds. 


v _ 17.94 
r 
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The retardation of the hammer is 


: Tn a OT 32.2 x 212,025 
hee m ia w a w 400 
a 
— 17,068 feet per second. Hence: 
= 17.94 _ 0.00105 second. 
17,068 


It is certain that this way to find the com- 
pression of a body cannot in every case give 
a true result, and the result will be the more 
uncertain, the more perfect the elasticities of 
the striking bodies are. And as all the cal- 
culations about strength and elasticity are in 
some degree uncertain, so I think, in this 
and similar cases, the best result will always 
be obtained by practice or experience. 

Mittweida, Germany. E. Lvuiet. 

A New Slide Valve. 
Editor American Machinist : 

In presenting this valve to your readers I 
am actuated by two purposes, one of which 
is to dispel the mystery the makers seem 
desirous of investing it with, and the second 
is to enable engineers who may have this 
valve in use to understand it. Many of these 
valves have replaced ordinary slide valves, 
and riding cut-off of the Meyer type, and in 
some places have been placed on single-valve 
automatic engines. The main claims for 
this valve are based on the compression, and 
early release. It is claimed this is accom- 
plished by means of the supplementary port 
(see Fig. 1), by which steam is transferred 
from one side of the piston to the other. 
The valve is shown at mid-travel, and is set 
at that position instead of the usual method. 
The makers seem more anxious about the 
compression and release than the admission, 
and in some cases 
place until the piston has traveled 8 per cent 
of its stroke. The valve shown is at work 
on an 8x14" engine running at 140 revolu- 
tions. Referring to Fig. 2, let the outer cir- 
cle represent the crank path, and the line 
A Bthe piston travel, with the points A B 
as the dead centers. Now, it was found that 
at the point D the valve was set in the posi- 
tion shown—mid-travel—and by dropping 
the perpendicular D # the crank is located at 
FE. The inner circle shown has its diameter 
equal to the travel of the valve, 3.25,” 
and therefore its center O is mid-travel for 
the valve. The perpendicular C O, then 
shews the position of eccentric when the 
crank is at H, and it is obvious that when the 
crank reaches A the eccentric will have 
moved ahead through an angle equal to 
A’ EF’. Taking this angle by the compasses, 
lay it on the inner circle, upward from the 
line A B, and locate the point G. From @ 
as a center, with a radius equal to the steam 
lap, 1,°;", draw the lap circle. Now the 
line A Bis found tangent to the lap circle, 
and therefore the valve is not open at the cen- 
ter A, but opens the instant the crank passes 
the center, and attains greatest port opening 
at M, at which position it opens an amount 
equal to O L, while cut-off occurs at O J1. 

The reader will see this method of analy 
that of Mr. Hugo Bilgram. The 
smaller circle with G for a center has a ra- 
dius equal to the width of the supplementary 
port. Itis plain that the valve, moving as 
shown by arrow, began to transfer steam 
from one side to the other, and this beginning 
is indicated at the point V, point / showing 
ports closed to exhaust, As the valve moves 
from the position shown, port Y will open to 


sis is 


exhaust. Not till port XY is covered by the 
bridge, then, can compression begin, while 


release begins at #. But the port X is not 
covered until the point /is reached. Nom- 
inally, compression is shown at # and D. 
Really, it is as much later as the value of the 
angle F' O Tis, and would be at J’ A. 

Were the port X considered as negative 
lead, release would take place at V into the 
exhaust port. On the other hand, this port 
X is free to discharge into exhaust port be- 
tween the points /’ J, and thus can equalize 
pressuresin Y and Z, though the valve at this 
point is traveling at highest speed. The 
value, then, of this feature would depend on 
the compression, and itis easy to see that by 
adding a proper amount of inside lap one 
can attain the same results. For instance, 
assume the small circle to be a lap circle, 


admission does not take: 


then NV would be compression and J release. 
Or assume the port X closed, the valve would 
have then no inside lap, and release and 
compression would occur simultaneously 
at F. 

One fact brought forth by the sale of these 
valves is that there are many slide valves 
that are not properly designed, and a saving 
of fuel has resulted in a change. Many 
men, also, fail to see that a valve is set right, 
and thus a loss is incurred even with a good 


the eleventh cut 
0.01639166-++ of the circumference, whereas, 
to be strictly correct, it should be 0.01639344+4 
of circumference, a difference of 0.00000178. 
By continuing the process of cutting every 
sixth space the gear will be complete ina 
litule less than six revolutions, and the accu- 
mulated error between the last space cut and 
the first will be 0.00001068 of the circumfer- 
ence, which is probably no greater than ex- 


ists inthe majority of dividing wheels on 


valve. gear cutting machines. The teeth of 
— wheel may also be cut con- 
Cut-off . Fe * 
pele ‘= cas secutively. By moving the 
. i \ “aes N 510 
ry oN 7S F Release wheel 93190 of a revolution 
MY / \ 
; Fd I Compression . 
f/ 1S oe fh ™ for each cut, and adding 
A 1 
at every sixth cut, a 
92120 : 








gear of 61 teeth may be cut 
with as much accuracy as 
by the foregoing method. 

It is quite obvious that by 
the last method any number 
of divisions of the circle 
may be obtained, and, if 
correctly applied, the great- 
est possible error must be 


less than of the whole 


1 
92120 
circle. I hope my commu- 
nication is not too lengthy. 
As I have seen nothing here- 
tofore relating to approxi- 
mately equal divisions of 
the circle, I am led to be- 











Fig. 1. 
A NEw SLIDE 


VALVE. 


The port X is constructed by casting ribs | 
in exhaust pocket, and attaching a plate of | 
copper to the ribs by screws. From the 
above one can easily deduce the value of the 
valve over any decently designed slide valve. 

Springfield, O. T. T. PARKER. 

Indexing 
Editor Machinist : 

Thad thought the subject of indexing in 
connection with the B. & S. universal mill- 
ing machine pretty well exhausted, when I 
read in last week’s issue of your papera 
communication from Mr. Gribben, giving a 
method of obtaining prime divisions above 
the limit provided for. I hardly think the 
example he gives would work well if the 
gear were of coarse pitch, or were required 
to work smoothly. It could be improved in 
the case of a gear of 61 teeth by using the 
29 hole circle, and taking 19 holes for each 
division of the gear. It would then have an 


American 


1 : 
of but 1160 of the 


be compensated for by adjustment of the 
cross slide. I think the 
give 


error circumference to 


following method, 
better results, and with 
less manipulation, as the errors are so small 
that it to correct them. If 
circles of 47 and 49 holes each be used, and 


idl 
the plate be turned back 4 of a 


however, will 


is not necessary 


turn, 
while the index pin is id forward (rela- 


24 
tively to the plate) |, of a turn, the resulting 


49 
change in position of index pin will be 
1 : 
3308 of a turn, which corresponds to 


of arevolution of main index spin- 
92120 
dle. As 61 is contained in 92120, 151032 


, ar Ee . 151039 
times, it will require 9303. of a turn of in- 
. ; I 
dex pin to give 61 of a 

) 


revolution to main 


; 1 : 
spindle — é with- 
) 
out sensible error, and multiplying by 6 we 
9061 > > 6 
turns of index pin for 81 revolu- 

) 


P 10 
may be substituted for 61 
) 


ave 
have 9303 
9061 


tion of spindle. 9303 


turns may be accom- 


plished by moving plate back 7 of a 
‘ 


9 
turn, and moving pin forward 45 turns, 





By cutting every sixth space round the gear 





lieve that it may be new to 
many as it was to me before 
I read last week’s AMERICAN 
MACHINIST. 

J. V. HAMILTON. 
Wilmington, Del. 





—— ome - 
New Lathe and Planer 





Tool. 


The engraving on this page represents a 
tool intended for use in the lathe or planer 
which belongs to that class of tools in which 
the cutter is held in a stock, which is fasten- 
ed in the tool-post in the ordinary manner. 
The construction of the tool is clearly shown 
by the engraving, where it is seen that the 
cutter consists of a square rod of steel, which 
is simply bent to the are of a circle, so that it 
conforms to a groove milled in the body of 
the tool, and in the cap which is shown de 
tached, and is fastened in place by the two 
screws shown. When the cap isin place a 
cross-section of the groove in which the cut 
and this 


ter is placed is square in form, 


adapts it to cutters round in section equally 
In the construction of this tool it has 


well. 






i 


ea 


NEW LATHE 
been the object to keep as near to the famil- 
iar diamond-point tool as possible, 
will readily be seen, it is impossible to put 
any cut on the tool which will cause it to 
slip in theholder. The height and clearance 
of the tool can readily be adjusted, 
raising it decreases the clearance, and vice 
Raising the point to compensate for 
what is ground off also increases the top 
rake so that the tendency to lower the point 
in grinding is, to some extent, counteracted. 
Short lengths of cutters can be used by put- 
ting in a second short piece behind the one 
which does the cutting. Cutters can be 


and, as 


since 


versa, 


would be distant from first 


wll saa ) nl a Hl 


AND PLANER 


ground inthe holder or otherwise, as may 
be preferred, and the best steel can be afford- 
ed out of which to make them, as so little of 
it, comparatively, is used. 
These tools are made by Berger 
240 Plymouth street, 

> Cm ~ 


Who Owns the Earth ? 


Brothers, 


srooklyn, N. Y. 


‘A new class of troubles is now 


coming 
to the front,” remarked Prof. A. S. Kimball 
at the Worcester Club. ‘*‘ Not many years 


ago a wire erected for any 
had the whole field to itself. 
neighboring currents 


electric purpose 
There were no 
to molest it, and the 
earth was universally used as the return of 
the circuit. Now 
begin to use the 


when other companies 
earth as a return, the deli- 
sensitive instruments of the telephone 
company are affected. The question now 
Who owns the earth? Our civiliza- 
tion demands the light, the tele- 
phone, the telegraph and the electric motor. 
Every extension of the service will neces- 
surily call for some readjustment of existing 
systems, and vexatious problems will 


cate, 


comes, 


electric 


arise 
which will require wise legislation to solve. 
It is very desirable that no false alarms be 
raised to obstruct the real question at issue.” 
— Boston Journal of Commerce, 
—_—_——_ *_>>- # &— 
A Dangerous Machine. 

A remarkable series of accidents has hap- 
pened here, Sorel (P. Q.), within the past few 
aays, by which three women are maimed for 
life, and which are worthy of record. On 
Monday of last week a widow named Picard, 
engaged in the steam laundry of the Riche 
lieu & Ontario River Navigation Company, 


which is a large affair for washing linen 
used on the many boats of the line, while 


engaged in running a steam wringer, got 
her hands caught 
before the machinery could be stopped her 
arm was drawn through with the linen and 
so terribly crushed that it necessary 
amputated immediately after, 
Two days later Mrs. Piquette, who 
replaced the injured woman, met with pre- 
cisely a similar She, too, had to 
To-day another 
also engaged in the 
managed to get her 
unlucky 
removed to the 


between two rollers, and 


Was 
to have it 
wards. 


accident, 

have her arm amputated. 
widow, 
laundry, 
the same 


named Benoit, 
arm caught in 
She, too, was 
hospital, and this afternoon 


wringer 


Dr. Latravers, after making every effort to 
save the arm, had to amputate it at the 
shoulder.— Kuchange. 

es 


added to the 
is 106 feet 9 
4 inches in length 
pene ~ over all, with 


MH i 
\ a mean draught 
Wh 


The new fire boat recently 


fire department of Milwaukee 


of 9 feet : the 
total cost of 
boat and ma- 
chinery 
$30,745. 
speed 
115 
pressure 





was 
The 

under 
pounds 





was 
184 miles per 
hour; one 4- 
inch stream of 
water was 
thrown—work 
ing two sets of 
pumps, steam 
pressure 115 


pounds, a dis- 


Toou. tance of 411 
feet; four 

pumps, working under a pressure of 95 
pounds, threw twenty streams through 1} 


146 feet. The chief of 
the fire department considers that in case of 
fire along the water front, or 700 to 1,000 feet 
back, this fire boat is equal to five fire engines. 


nozzles a distance of 


oe 
Preliminary surveys have been made for 
the Pittsburgh & Virginia Railroad, which 
is generally regarded as an important enter 


prise. It will extend through the richest 
mineral regions of Virginia and West Vir 


ginia from Lexington, by the way of Union. 
town to Pittsburgh, 
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The Application of the Indicator to Ma- 
chine Tools. 


In our issue of February 14, 1889, we no- 
ticed the fact that Prof. L. B. Brecken- 
ridge, of Lehigh University, had applied an 
ordinary steam engine indicator to a drill- 
press in such a way as to obtain the pressure 
required to force ordinary twist drills to their 
cuts, and gave of the results ob- 
tained by him. This was an entirely novel 
application of the indicator, and seemed to 


we some 


give promise of equally interesting and useful 
results when applied in other ways. It has 
since been so applied, and full details of the 
results will be found on pages 4 and 5 of the 
present number. The diagrams, which are 
exact photographic reproductions, will, we 
think, prove a very interesting study, and 
the arrangement of the planer, by which they 
were obtained, is so clearly shown as to make 
their intelligent study possible. 

There is much room for experimental deter- 
mination of the stresses to which cutting tools 
are subjected. In our issues of September 11 
and 18, 1886, are some articles by Mr. James F. 
Hobart, describing his experiments with lathe 
tools, in which he used a dynamometer, 
through which power was transmitted to the 
lathe countershaft. Though the record of 
these experiments is interesting and useful, 
it will be seen that Professor Breckenridge’s 
method is the better one, and we shall hope that 
much more will be determined by its use. 

It is probable that the same tool used in a 
lathe to take similar cuts in the same kind of 
metal, at an equal speed, would be subjected 
to practically equal stress, in which case the 
present experiments answer equally well for 
lathes, though it is obvious that the same 
principle could be applied to the direct deter- 
mination of stresses on lathe tools. 

It is, perhaps, proper to say that the tools 
used in these experiments appear to have 
been such as could be conveniently picked 
up inthe shop where the experiments were 
made, and, though not what we should call 
the ideal tools, are fairly representative of 
the majority of shops. 
Nothing in regard to their ‘ side rake” is 
said in the article, but in answer to our in- 
quiry on this point the author states that the 
tool used for cast-iron had none, while that 
used on wrought-iron had a_ side rake of 5°. 
He further states that he gathered all the 
shavings in experiments 26 and 27, and placed 
them together to see how much compression 
there appeared to be, finding that they meas- 


those found in 


ured 9’, compressed from 12’, or a reduction 
in length of 25 per cent. 

We consider that Professor Breckenridge 
has made a valuable addition to our stock of 
knowledge, and shown a method by which 
much be known. We shall hope 
that he will carry out his present intention 
of experimenting various 
forms. 


more Can 


upon tools of 


eae 
Some One Responsible. 


On July 29 a train on the Erie road struck 
five children who were on a bridge over the 
Passaic River, killing three of them instantly. 
The children, who were returning from a 
berrying expedition, started to cross the 
bridge, which is intended solely for trains, 
and has two tracks, when they became be- 
wildered by the simultaneous approach of 
two trains from opposite directions. The re- 
ports published say that the engineer of the 
express train saw them in time to make some 
effort at stopping, *‘ but dared not apply the 
brakes suddenly, as that course might have 
sent the train through the bridge.” 

It is, of course, impossible to tell whether 
that is what the engineer thought or what 


some one else imagined he might have 
thought, but there are a hundred things 


which may make it of vital importance to 
stop a train as quickly as possible, whether 
ona bridge or not, and if the Erie road is 
running trains over bridges on which the en- 


gineers consider it unsafe to apply the full 
force of the air-brakes, an investigation 
should be made to ascertain whether or not 
this lack of faith in the bridges is well 
founded. If it is, then the quicker they are 


ter. But if there is no foundation for this 
fear of them, then the engineers of the road 
should be held responsible if they run over 
people without making an effort to stop. 
When an engineer elects a certainty of kill- 
ing children on the track as against a possi- 
bility of killing some of the people in his 
train, he assumes a very grave responsibility, 
and, if forced to do it from such a cause, the 
management of the road assumes a still 
greater one. At any rate, there should be no 
part of any railroad where it would be un- 
safe to make an emergency stop should cir- 
cumstances demand it. 
a 
A Swedish Engineering Society. 


We notice an announcement in the daily 
press to the effect that a new engineering so- 
ciety has been incorporated at Albany, which 
is to be called the American Society of 
Swedish Engineers, and we have to say that 
we cannot do otherwise than regard the 
movement as an ilJ-advised one. 

We infer, of course, that membership is to 
be restricted to engineers who are natives of 
Sweden, but are engaged in the practice of 
the engineering profession in America, and if 
so, then we think that such men will find far 
more advantages in membership in engineer- 
ing societies to which men are admitted upon 
a basis of their qualifications, independent of 


nationality. It seems to us that the greatest 
benetit for all concerned is to be derived 


from membership in societies where engi- 
neers from all parts of the world may meet 
to compare notes and experience. John 
Ericsson, who was the most noted Swedish 
engineer ever in this country, was a member 
of the American Society of Mechanical Engi- 
neers; but out of the thirty-two names ap- 
pearing as incorporators of the new society 
we do not find one in the list of members of 
the A. 8S. M. E. Of course it is not probable 
that all these may be eligible for member- 
ship in that society, but there are others in 
which they would be. The disposition to 
divide into classes in this country, based upon 
nationality, is, we think, not a wholesome 
one, even in social organizations, where there 
is much more apparent excuse for it than in 
engineering or scientific bodies. The under 
lying principles of engineering are the same 
the world over, and the more interchange of 
ideas regarding them, and their application 
between individuals representing different 
countries, the better for engineers generally 
and everybody else, and we do not see how 
this interchange is to be promoted by separa- 
tion into various societies, with membership 
based upon nationality. 
—- 
The Electrical Execution. 


A great many people anda great many 
newspapers are at present indulging in hys- 
terics of the most violent type over the 
alleged failure and the awful cruelty of the 
execution of Kemmler by electricity. And 
yet it seems very clear that there was no 
cruelty more than is inherent in any execu- 
tion, except so far as the effect of this one 
upon the spectators was cruel, and that was 
undoubtedly the result of gross bungling. 
So far as Kemmler was concerned, he was a 
base wretch, who showed no mercy for the 
defenseless woman murdered. 
Nevertheless, as to whether or not the State 
is justified in putting such animals to death 


whom he 


by any method is a debatable question. 
Assuming that such a right exists, it is’ still 
debatable as to which is the best method. 
We have never claimed, nor do 
claim, that execution by electricity is prefer- 
able to any other, but we have protested, and 
still do protest, against the evident effort to 


we now 


increase the mystery surrounding the subject, 
and to make it appear that no one knows 
whether or not electricity will kill. 

To judge from the testimony of eminent 
physicians present at the execution, Kemmler 
was never conscious of physical suffering, 
and there can be no reasonable doubt but 
that the alleged horrible features of the case 
would have been entirely avoided had there 
been no bungling, or something worse than 


bungling. And now we suppose we are to 


ment of a noble science,” etc., about which 
we heard so much when the electrical execu- 
tion bill was pending. By the way, we have 
not heard the name of the builder of the en- 
gine which drove the dynamo. We presume 
he has his money for it, and is now making 
other engines for any purpose for which they 
may be wanted, without a thought that his 
business is injured by this particular use of 
one of his machines. It would be far better 
for all concerned if the electricians could 
bring themselves to take an equally philo- 
sophical view of the matter. 

— ame 


Of Doubtful Expediency. 


That clause in city contracts which per- 
mits the board having the particular matter 
in control to throw out any bids which it 
does not believe it for the best interests of 
the city to consider, is generally believed to 
be no more than the exercise of a necessary 
precaution; still it is doubtful if more harm 
does not come from its abuse than would 
come from leaving it out of such contracts. 
There is no doubt that in many instances 
men bidding the lowest in good faith—men 
perfectly competent in every way to do the 
work required—have their bids set aside un- 
der the working of this clause, in order that 
some favored bidder, who bids higher and 
understands dividing up better, may secure 
the contract. Specifications and, contracts 
should be so drawn that there is no way of 
getting pay for the work unless it is properly 
done; then it does not appear as if there need 
be much fear of incompetent parties putting 
in low bids. It is evidence of lack of confi- 
dence in those who superintend, in the inter- 
est of the city, the work being done, to admit 
a fear that any contractor could get work ac- 
cepted that was, in quality, below that called 
for in the specifications. 

We were recently informed of an instance 
where a considerable sum of money was in- 
volved, and in which the bid of a firm, said 
to be entirely new to the particular line of 
work, was accepted, although their bid was 
more than 30 per cent. higher than that of 
another firm right in that line of work, and 
said to be entirely responsible and to have 
offered satisfactory bonds. All that came 
of the matter, so far as we learned, was a 
vote censuring the board that awarded the 
contract. The city must in this instance, as 
cities do in hundreds of instances—pay the 
loss. 

_——- ep ———— 

The penalty for attempts—even though 
unsuccessful—to wreck railroad trains, when 
clearly proven, should be much more severe 
than itis. It is difficult to imagine a crime 
more fiendish and cowardly. Several at- 
tempts of this kind have been made during 
the past few weeks, and the authorities ap- 
pear to have poor success in finding the per- 
petrators. Men so utterly debased as to 
attempt the murder of train loads of passen- 
gers, for any cause whatsoever, should be 
deprived of their liberty during the term of 
their natural—or unnatural—lives, and when 
such an attempt is made, the best detective 
force in the country should be put on the case. 
If the penalty for attempting to wreck a rail- 
road train was made life imprisonment, with- 
out possibility of pardon, and it was known 
that no pains would be spared in hunting 
down the criminals, such attempts would 
become less frequent. 

——__->e—__—_ 

In our issue of May 29 we published an 
editorial article on the subject of Extension 
Fronts for Locomotives. In the current 
number of the Locomotive Engineers’ Journal 
this article is reprinted without credit, and 
as though it had originated in the office of 
that journal, and has since been printed in 
other papers, which have innocently credited 
itto the L. #. J. All of which we should 
think would cause a vivid blush to mantle 
the cheek of ye editor, provided his blushing 
become clogged up, as 
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and high voltage—500-volt current. By the 
breakage of one of these wires not long since, 
two horses were instantly killed. This led 
the citizens to believe that here was a great 
danger to human beings, but the electricians, 
after some consideration, met this by the 
statement that in all probability the horse is 
more sensitive to electric shocks than a man. 
We are not aware, however, that any man 
has been found who was willing to submit 
himself to the same conditions as those under 
which the horses were killed. The reason 
for employing the high voltage is that with 
it small wires can be used, thereby making 
the first cost less. 





sPIONS : AND 
(ues ons ne 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initvals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
cheet. 


(313) A. E. M., Le Roy, N. Y., writes 


We have a chimney 110 feet high, the cross- | 


sectional area of the flue is 25 square feet. 
What is its capacity with natural draught ? 
Also, what is its capacity with forced 
draught of hatin pressure ? A.—With 
natural draught about 3,100 pounds of coal 
*an be burnt per hour. With the given 
forced draught about 9,000 pounds of coal 
may be burnt per hour. 


(314) R. H. B., Richmond, Va., asks: 
What is the highest recorded speed for both 
crank and rotary engines steady running? 
A.—We believe that the highest piston speed 
of a stationary engine that we have seen re- 
corded is 1,200 feet per minute. The number 
of revolutions, and the maker’s name of the en- 
gine we do not remember. A small engine 
at the De Lamater Iron Works used to 
be run at 1,200 revolutions per minute. We 
have no record of the highest speed of rotary 
engines. 


(815) M. K., Williamsburgh, Ky., asks: 
Can you tell us whether whitewood is ever 
utilized in making any kind of wood pulp? 
A.—We referred this question to Mr. J. T. 
Horton, of the Lowville Iron Works Com- 
pany, Lewville, N. J., manufacturers of ma- 
chinery for pulp mills, who has kindly sent 
us the following reply: Poplar makes a very 
nice pulp, being white and soft. It is softer 
and not quite so strong as that made from 
spruce. When it is used in printing paper, 
one-third to one-half spruce is generally 
mixed with it. Nearly all the wood pulp 
mills in this section use both kinds of wood. 


(316) G. B., New Jersey, asks: What load 
will an engine 11x15 inches hoist up an in- 
clined plane whose height to its base is as 1 to 
2? Pinion on engine shaft is 15 inches diam- 
eter; drum wheel 6 feet 3 inches diameter 
drum 5 feet diameter ; mean effective steam 
pressure 40 pine per square inch. Please 
giverule. A.—In the first place we must de- 
termine the work which 
the engine is capable of 
performing, say during 
one revolution of the c rank. 
shaft. The area of an 11- 
inch piston is 95.03 square 
inches; multiplying this 
by the steam pressure, we 
have a total pressure on 
the piston of 95.08 x 40 = 
3,801.2 pounds. During 
one revolution of the 
crank-shaft the piston 


/the angle of torsion of a solid wrought-iron 


| inches ; d, the 


| true result in cases only in which the 





load multiplied by the distance through 
which it is lifted must be equal to the work 
performed by the engine, namely 9,503 foot- 
pounds. Let x denote the weight of the load, we 


€ 
then have z X 1.404 = 9,508; hence z = 9,508 

1.404 
= 6,768.5 pounds, which is the load the en- 
gine is capable of hauling up the inclined 
plane, under the assumption that there is no 
friction. The friction will of course depend 
on the condition of the inclined plane, and 
whether the load slides or rolls up the plane. 
Engine friction must also be allowed for. If 
the load is on rollers, the engine may haul a 
load of 5,600 pounds, that is, after friction 
has been allowed for. 


(817) Torsion, Providence, K. I., writes: 
Kindly give me a simple method for com- 
puting the angle of torsion of solid and 
hollow shafts, when the diameter and length 
of shaft, and length of lever with weight 
applied, are known. A.—For determining 


shaft of uniform cylindrical form, we use 
the same formula as given in the answer 
to Question 220 in our issue of June 5, 
current volume, namely 
_10.2x MxXe 
Cx d* 

in which 7 denotes the angle of torsion in 
circular measure ; M, the twisting moment 
in inch-pounds, which is obtained by multi- 
plying the length of the given lever in inches 
by the load in ) pounds a applied at one end of 
the lever; 2, the length of the shaft in 
diameter of the shaft in 
inches ; and C, the co-efficient of the trans- 
verse elasticity of wrought-iron, for which 
Rankine gives a value of 9,000,000 pounds 
per square inch. To show how the formula 
may be applied, we will take the following 
example: What is the angle of torsion ina 
shaft 3 inches diameter, 10 feet long, resist 
ing a load of 1,000 pounds, applied to the end 
of a lever 18 inches long? The lever is at- 
tached to one end of the shaft, the other end 
of the shaft is fixed rigidly. The twisting 
moment is 18 X 1,000 = 18,000 inch-pounds. 
Substituting for the sy mbols in the formula 
their values we have, 

— 10.2 & 18,000 « 120 


- 0.0302, 
9,000,000 x 34 


which is the angle of torsion in circular 
measure. In circular measure we take the 


radius as the unit of measurement, and since 
the arc which subtends two right angles, or 
an angle of 180 degrees, contains 3.1416 
radii, we can find the angle of torsion in 
degrees by the following proportion : 
3.1416 : 0.0802 : : 180: 7, 

which is equal to 

0.0302 « 180 

3.1416 
For finding the angle of torsion in hollow 
shafts of uniform cylindrical form, the fol- 
lowing formula may be used : 
j— 10.2 x Mx @ 
CU (d,* — dy*) 

in which d, denotes external diameter, and 
d, the internal diameter of the shaft, all in 
inches ; the other symbols denote the same 
items as before. The angle found by the 
foregoing formulas will only be approxi- 
mate, because the true value of C will de- 
pend on the quality of iron; and further- 
more, these rules will give an approximate 
shafts 


= 1.78 degrees. 


are not twisted beyond the elastic limit. 


(318) A Reader, N 
give me the rules 


vew York, writes : Please 
for computing the load 


Y 
1.3 diam. 








travels through a distance 
equal to twice the length of 
the stroke, which is “equal to 1.25 « 2 = 2.5 
feet; multiplying this distance by the total | 
pressure on the piston, we have 3801.2 x 2.5 
= 9,503 foot-pounds, which is the work the | 
engine can perform during one revolution of | 
the crank. In referring to the accompany- | 
ing illustration, it will readily be seen that 
while the crank-shaft makes one revolution | 


1.25 ‘ 
the drum must make con = .2 of a revolu- 


| 
‘ 
3.25 
tion. The circumference of the drum is 15.7 | 
feet ; consequently in making .2 of a revolu- | 
tion, the load will be hauled through a dis- | 
tance of 15.7 * .2 = 3.14 on the inclined | 
plane. Lay off, on the inclined plane, from 
A, a distance of 3.14 feet, and thus obtain | 
the point B, through this point draw a line | 
B C perpendicular to the base; it will be 
found that the line B C measures 1.404 feet. 

This distance could have been computed, but 
the method given is the simplest. Hence | 
when the load travels from A to B it is lifted 
through a distance of 1.404 feet. Now the 


concentrated at the center of a horizontal 
| beam, of uniform rectangular form through- 


| distance between the supports in feet ; 


'and W, the load in pounds. To find the load 


C 


which solid iron bars of uniform rectangular 
cross-section will carry, the bar being sup- 
ported at one end and loaded at the other, 
or supported at both ends and loaded in the 
center ; also, when the load is uniformly 
distributed over the bar. A.—The follow- 
ing rule may be used forcomputing the load 


out, made of any material, the beam being 
supported at both ends. Let / denote the 
d, the 
b, the breadth in inches ; ¢ 
usually found 


depth in inches ; 
a constant, 


’ 


by experiment, 


W we have 
. dxbxe 

W= — (1) 
The value of the constant ¢ will of course 
depend on the material of which the beam is 
made, and also on the nature of the load; that 
isto say, whether the load is one which will 


can bear with safety. A cast-iron beam 1 
inch square and 1 foot span will break with 
a center load 1,500 to 2,700 pounds (including 
one-half of the weight of the beam) ; we may 
take 2,100 pounds as an average ; this 2,100 
pounds is called the co-efficient or constant 
for the center breaking load,as it does not vary 
with the size of the cross-section beam ; the 
quality of the iron isthe only thing which will 
affect it. Wrought-iron will not break, buta 
load of 1,900 to 2,600 pounds is the greatest 
within the elastic limits which a wrought-iron 
bar 1 inch square and 1 foot span will bear; 
we may take 2,250 as an average, and this 
will be the value of the constant for wrought- 
iron beams. For safety in practice not more 
than } to 4 of these constants should be em- 
ployed, cepending on the importance of the 
structure, its temporary or permanent char 
acter, and the degree of vibration to which 
the beam will be exposed. If we adopt } of 
the co-efticients of breaking loads, then for 
cast-iron beams formula (1) will become 
d®? x bx 350 


MW ] (2) 
With this formula we find the safe load 
which a cast-iron beam of uniform § rectan- 


gular cross-section, supported at both ends, 
can bear at the center. To illustrate we will 
take the following example: What will be 
the safe load placed at the center of a cast-iron 
beam 3inches deep, 14 inches wide and 24 feet 
span? Here we have simply to substitute for 
the symbols in formula (2) their values and 
proceed as indicated by the signs ; hence we 
32x 1.5 350 

25 
we must subtract one-half the weight of the 
beam ; say the beam weighs 40 pounds, then 
the total load which the beam can support 
at the center with safety is 1,890—20—1,870 
pounds. For wrought-iron we have 

W ad? XbX B75 
] (3) 

which is the formula for finding the safe 
load which a wrought-iron beam will bear in 
the center, the beam being supported at both 
ends. The following table of relative 
strength of beams will enable us to compute 
the loads which beams supported and loaded 
in different ways can bear : 


have -1,890 pounds ; from this 


POSITION OF SUPPORT AND LOAD, 


Relative 
Strength. 
When firmly fixed at one end and loaded\ 


at the other j 1 
When firmly fixed at one end and the load) me 

uniformly distributed f 
When merely supported at one end and) 

loaded at the center ie ieee 4 
When merely supported at one end and) g 

the load uniformly distributed f 


From the foregoing we see that, in order to 
tind the load which a beam will support un- 
der various conditions, we may use the same 
formulas previously given with slight modi 
fication; for instance : To find the load which 
a horizontal cast-iron beam will bear, the 
beam being fixed at one end, and the load 
suspended from the other. Use formula (2) 
and divide the result by 4, and subtract one- 
half the weight of the beam. For wrought 
iron beams we use formula (3) and then pro 
ceed as with cast iron beams. For a horizon 
tal beam supported at both ends and loaded 
uniformly throughout, ‘use formula (2) for 
cast-iron ; (8) for wrought-iron, multiply the 
result by 2, and deduct the whole weight of 
the beam; the remainder will be the 
load which the beam can carry safely. For 
a horizontal beam fixed at one end with the 
load uniformly distributed use the same 
formulas as before, divide the result by 2 
and from the quotient deduct the whole 
weight of the beam. The constants ¢ here 
given are for loads at rest. If beams are sub 
jected to jars, etc., a larger margin of safety 
should be allowed. It must also be remem 
bered that the constants given have been de- 
duced from small specimens free from im 
portant defects, and since large beams are 
generally more or less defective, a larger 
allowance for safety should be made. 
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insertion under this head, 


50 cents a line for each 
About seven words make a 
sent to reach us not later than 
Friday morning for the ensuing week's issue. 


line. Copy should be 


Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 
* Bradley's Power Hammers, the best in the 

world.’’ 20sizes. Bradley & Co., Syracuse, N. Y. 


The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


Drop Presses, Punches and 
White & Co., Moline, IIL, 
Pattern and Brand Letters. 
& Co., 8 Spruce St., New York. 
Davis Key-Seating Machines kept 


Shears. 
manufacturers, 


Williams, 


Vanderburgh, Wells 


in stock by 





Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Il. 


Wrist-pin Machines. Pedrick & Ayer, Phila- 
delphia, Pa. 
Horizontal and Radial Drilling Machine. Pedrick 


& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn 

Standard Tool o.'’s Twist Drills. S. A. Smith, 
238. Canal st., Chieago, Western Representative. 

Audubon Machine Works, New 
Special machinery, heavy and light. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C,H. Baush & Sons, Holyoke, Mass. 
_ One Star Hack Saw will do as much work as 
mre any other kind.—N. B. 

F. & E. Rowland, New Haven, Conn. Hy 
dr: oo Mil and Special Machinery to order. 

Send to H. W. Knight & Son, Seneca Falls, N.Y.,for 
Catalogue of Metallic Pattern Letters and Figures 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

For best Return Steam Traps, Pressure 
tors Positive-Acting Pump Govs., 
Valves. T. Kieley, 11 W. 13th st 

For the Latest Improved 
Drill, address the M. 


Haven, Conn. 


Regula- 
Back-Pressure 
, N.Y. Send for des’n, 
Diamond Prospecting 
C. Bullock Mfg. Co., 138 Jack 


son st., Chicago, Il. 
S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 


S. Canal st., Chicago, Western Agent. 

_ Patent Attorney. R. G. DuBois, 715 11th st., Wash- 

ington, D. C., procures first-class patents on inven 

tions. Valuable Hand-book on patents free. 
Horton’s Chucks. We offer 

stock at 50 per cent. 

Philadelphia, Pa. 
Curtis Pressure Regulators. 


; the balance of our 
discount. McFadden Co., 


Curtis Return Trap. 


Curtis Damper Regulator. See August 7, p. 19. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
25/" Upright Drills a specialty. Finely made, 


28" great capacity, quickly operated, prices low. 
32’ Send for list of firms using our Drills. J. E. 
36” Snyder, Worcester, Mass. 


25° “Only Drill Press built on 

32"” ‘Ko-rekt’ principles, 

id even if they come from Jersey.” 

Oa Gould & Eberhardt, New Ark, N. J. 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J. C., care of 
AMERICAN MACHINIST, 

Every draftsman needs one.The Engineer's Sketch 
Book of mechanical movements, appliances, devices. 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
svo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Ste am Engines. 
T. C. Dill Machine Co, 
Philadelphia, Pa. 
Screw Propellers. 
Manufactured by H. B. Roelker, 
22 Cortlandt st., New York, 
Superintendent of the late De Lamater Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines. 

oe ator Practice and Steam Engine Economy.” 
By F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 58 
East 10th st., New York. 

* Binders” for the American Machinist. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 
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The erection of an electric light plant is talked of 
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The carpet-mills of Smith & Sons, Yonkers, N. Y., 
are to be enlarged. 

The Stoughton Hosiery Company is to be 
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incor 


Beard & Son, of Greenville, 8S. C., will erect a 
foundry in Spartanburg, 8S. 

A $150,000 cotton factory is to be 
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Another electric light 
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A $30,000 chair factory will, it 
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is reported, be 


A company is organizing at Carnegie City, Va., to 
establish a $100,000 furniture factory. 

J. H. Wells will at 
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Another factory for the manufacture of insulator 
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A $400.000 stock company will, it is reported, 
be organized, to erect a cotton-mill at Hender 
son, Ky. 

Dreyfus & McMillan, of Walnut Lake, have made 
a proposition to move their stave factory to Pine 
Bluff, Ark. 

A large sugar refinery is to be added to the indus 
tries of Galveston, Tex. The company will have 
$250,000 capital. 

The Bibb Manufacturing Company, of Macon, 
Ga., is reported as to erect a $100,000 cotton-mill at 
Covington, Ky. 

A recent fire at East Saginaw, Mich., burned the 
planing-mill of H. B. Neare & Co. and the saw-mill 
of Brown & Ryan. 

It is believed that the Framingham Gas, Fuel and 
Power Company will erect a gas plant at South 
Framingham, Mass. 

E. C. Wiley will probably organize a stock com 
pany to manufacture his patent electric railway 
signal, at Bristol, Tenn. 

Hackney Bros., of Wilson, will probably move 
their buggy factory to Greensboro, N. C., and in 
crease capacity of same. 

The Long Island Cotton-mills Company is enlarg- 
ing its mills by the addition of improved cotton ma- 
chinery, at Monbo, N. C. 

Joseph Davis, a wealthy shoe manufacturer of 
Boston and Lynn, Mass, will establish a shoe man- 
ufactory at Glasgow, Va. 

J. F. Cochran and others, of Philadelphia, Pa., 
are investigating with a view of establishing a 
cotton-mill at Charleston, 8. C. 

The Lookout Iron Co., of Chattanooga, will 
move its rolling-mill to Harriman, Tenn., where it 
will be improved and enlarged. 

The Hartford (Conn.) Board of Trade has formed 
a company, which will erect a building 45x350 feet, 
to be leased to manufacturers. 

A $200,000 stock company is reported as organized, 
to erect a furniture factory, tannery, glue and but 
ton factory, at Columbus, Miss. 

A stock company with $50,000, at Ft. Worth, 
Tex., has been organized, to enlarge the plant of J. 
Dohlman Refrigerator Company. 

William Thatcher, of Belmont, is erecting one of 
the largest oil-mills in Central Texas. The mill 
will very soon be put in operation. 

The Mobile, Jackson & Kansas City Railroad Co. 
has made the city a proposition to erect machine 
shops and roundhouse at Jackson, Miss. 

It is said that a bicycle factory, for the manu 
facture of children’s bicycles, to employ 300 to 400 
men, is to be located at Springfield, Mass. 

The Easton Manufacturing Co., of Easton, Md., 
has increased its capital stock to $200,000, and will, 
it is stated, enlarge its washing powder factory 

Cc, R. Leonard, W. T. Elbin and J. H. Covington 
have purchased an acre of land near Easton, Md., 
and will, it is stated, erect a roller process flour 
mill. 

The Fiberwood Company that recently built a 
pulp-mill at Livermore Falls. N. H.. has voted to 
increase its capital stock to $75,000. The plant will 
be extended. 

Morgan Iron Works Company have been incor 
porated by W. E. Lucas, G. W. Nicholls and others. 
They will erect a plant at a cost of $25,009, at 
Spartanburg, 8. C. 

Samuel Newton, of Xenia, Ohio, and others have 
incorporated the Chattanooga Powder Co., to estab 
lish gunpowder-mills at Ooltewah, Tenn. The capi 
tal stock is to be $50,000. 


The Chicago (Il].) Watch Tool Company has been 
organized, to manufacture and sell machinery: 
capital, $10,000; incorporators, Julius Heinemann, 
Louis O. Keltz and Emil Heinemann 


C. H. Mitchell & Co., of Chicago, Ill... have been 
incorporated, to manufacture elevators, ete. ; capi 
tal, $100,000; incorporators, Charles H. Mitchell, 
Wallace, Thomas and John P. Ahrons. 


The Consumers’ Ice Co., of Chattanooga, Tenn., 
with a capital stock of $50,000, has been incorpo 
rated by Edward Kohn, W. J. Shamouski, H. T. 
Bowman and others, to erect an ice factory. 


The Wayne Woolen-mill Co. has been organized 
at Wayne, Me., to operate the woolen-mill, which 
has been idle fortwo years. The capital stock is 
$50,000. A good many improvements will be made. 


Cc. W. Mackey, W.H. Forbes, Philip Engelskirger 
and others have incorporated the C. R. Smith Pla 
ting Co., to manufacture wire plate metallic stock, 
etc., at Newport, Ky. The capital stock is $2,500, 
000. 


The Charlotte Harbor Phosphate Company, of 
Charlotte, Fla., will be chartered in August, when 
works will be erected. Paid capital, $400,000. John 
L. Hammond, of Savannah, Ga., can give informa 
tion. 


The Ingalls Iron and Coal Co. has been incorpo 
rated by Judge McLaughlin and others, with a 
capital stock of $5,000,000. They will erect iron 
works and develop coal mines at 
N. C, 


Waynesboro, 


The Florence (Ala.) Iron Works, in which Fall 
River citizens are interested to the extent of $100, 
000, are expected to be in operation in October. 
Subscribers to the stock have just paid in their 
second assessment. 


The Cincinnati Corrugating Co., who removed 


issued a new catalogue showing the different styles 
of corrugated metal made by them, and the method 
of using it in buildings. 

The “Swift” Lubricator Company, of Elmira: 
N. Y., have issued a new catalogue, which contains 
much information regarding their lubricators and 
the methods of applying and using them. Those 
interested should send for it. 

The United States Electric Car Company, Chica- 
go, Ill., has been incorporated, to manufacture 
electric cars and motors, and operate the same; 
capital, $3,000,000; incorporators, M. R. Debolt, J. 
H. Donnelly and John A. Qualey. 

A new grist-mill and machine shop is being 
erected near the site of the old starch factory at 
Franconia, New Hampshire. Itis owned by Bost- 
wick & Wolcott, and the company expects to com- 
mence a good business in the fall. 

The National Forge and Iron Company, of East 
Chicago, is building an addition to its plant to man- 
ufacture muck bar for its own use. A separate 
building will be erected to contain several puddling 
furnaces and a train of muck rolls. 

The Rice Mfg. Co. has located at Fitchburg, Mass., 
for the manufacture of ladies’and gents’underwear. 
The plant is now in partial operation, but it is ex- 
pected that much more machinery will be added, 
and the business largely increased. 

The Beaver Tube Company, chartered with a cap- 
ital of $1,000,000, at Wheeling, W. Va., will start 
work on the plant and build a town near Lewis- 
burg. A big coal and coke enterprise will also be 
begun in connection with the works. 

James Sullivan and W. K. Burton, of Tennessee, 
W.C. P. Smith, of Maryland, and others, have in- 
corporated the Rome Brick and Building Company, 
to establish brick and sewer-pipe works, etc., at 
The capital stock is $200,000. 

The Columbia Street Car Company, Chicago, has 
been incorporated, for the manufacture and opera- 
tion of cars and machinery and railway appliances; 
capital, $1,000,000; incorporators, Patrick R. McAr- 
dle, Freeman J. Short and Arthur H. Walker. 


Rome, Ga. 


The Farmers’ Agricultural Implement Manufact- 
uring Company, Springfield, Iil., has been incor- 
porated, to manufacture all kinds of agricultural 
implements; capital, $25,000; incorporators, J. H. 
Vanarsdale, A. B. Bronson, John Lindsay and 
others. 

The Idler Gold Mining Company has been organ- 
ized by Boston (Mass.) capitalists, with W. P. 
Jones, secretary, to develop gold land near Marion, 
N. ¢. Will put in quartz mining machinery and 
build chlorination works. The capital stock is 
$1,000,000. 

Land for a grain elevator has been deeded to a 
company at Richford, Vt., $1,200 having been raised 
to purchase the same, and the company will locate 
its works here. Three hundred hands, it is said, 
will begin work at once on the foundation and 
buildings 

The Thomson-Houston Electric Light Company 
are putting in a 1,300 incandescent light dynamo at 
Burlington, Vt. This will give them a capacity for 
2,600 incandescent and 100 are lights. The engine 
power will soon be increased and electric motors 
will be added. 

J. D. Smith & Co., of Cincinnati, Ohio, have 
issued a new catalogue, which is of especial inter 
est to foundrymen, as it contains descriptions and 
illustrations of almost everything used in modern 
foundries. They contract to furnish complete out- 
fits for foundries. 

It is stated at Tredegar, Ala., that negotiations 
that have been pending between the Jacksonville 
Mining and Manufacturing Co., and northern and 
foreign capitalists, have successfully terminated, 
and a steel-working plant, to employ 3.000 men, is 
to be established. 

A new cotton-mill will soon be in operation in 
Kearney, Neb. The foundations of the proposed 
mill at that point have already been started. The 
408x100 feet. and about 600 
The capital 


mill proper is to be 
hands will eventually be employed 
invested is about $500,000, 

It is said that the woolen-mill now being built at 
Richland, N. J., will be the largest in the State. 
The stock of the new mill is owned by parties in 
New York, Philadelphia and Richland, two of the 
principal owners being C. W. Jones, of Richland, 
and E. R. Wood, of Philadelphia. 


The Framingham (Mass.) Gas, Fuel and Power 
Company, organized some time ago, has bought 
land of ex-Governor Wm. Claflin, on Irving street, 
made contracts for its gas machinery, and will 
start at once puttingin the works. The company is 
capitalized at $75,000, all of which is paid in. 


McGrath & Collins, of Cohoes, N. Y., have issued 
a catalogue of emery grinding, polishing and 
buffing machinery. Most of the machinery illus- 
trated is fitted with MeGrath’s patent yielding or 
rigid journal-box, illustrated in our issue of No- 
vember 21, 1889. Those who do much grinding will 
find matters of interest in the catalogue. 


A new foundry is being erected for the Pratt & 
Cady Company at Hartford, Conn. The building 
will be 250x75 feet, and it is the intention of the 
company to have a traveling crane run the entire 
length of the building, besides a large number of 
jib cranes scattered throughout the wings, all of 
these cranes to be operated by electricity. 


The Waltham (Mass.) Emery Wheel Company 


propose to erect a new building to double its pres- 
ent capacity. 


The Central Massachusetts Railroad 
The new build 


ing will be 24x90 feet, with second story extending 
back nearly 100 feet. The office will be two stories, 
30x40 feet. There will also be new engine and 
boiler-rooms. 

The Schenectady (N. Y.) Locomotive Works are 
compelled to refuse orders for engines to be finished 
within a year, as they have orders on their books 
which will keep them busy for that length of time. 
Full night and day gangs are working. The ca- 
pacity of the works has been increased in the past 
two years from 350 a year to 600, or two locomo- 
tives for each working day. 

The Electric Engineering Company has filed arti- 
cles of incorporation in the Camden (N. J.) County 
Clerk’s office. The objects are to construct electri- 
cal railways, cars, etc. Harvey Barton, Henry 
Gianella, Christian Schneider and Thomas Marion, 
of Philadelphia, and Charles Richter, of Camden, 
are the incorporators. The capital stock is $100,- 
000, of which $5,000 is paid. 

It is stated that the Jacksonville Mining and 
Manufacturing Company, at Tredegar, Ala., has 
completed negotiations with Eastern and foreign 
capitalists for the building of large steel works, to 
include rolling-mill, steel-mill, etc., and to employ, 
when completed, 3,000 men. The company which 
proposes erecting the plant also intends construct- 
ing a system of water-works. 


What will be the largest woclen-mill in New Jer- 
sey, when completed, is now being erected at Rich- 
land. A syndicate of capitalists from New York, 
Philadelphia and Richland are interested in the 
new mill, which will be devoted to the manufact- 
ure of all kinds of woolen goods. The stock of the 
new Richland Mill is owned principally by E. R. 
Wood, of Philadelphia, and C. W. Jones, of Rich- 
land. 

The bulk of the funds with which the new smoke- 
less powder factory, located in Wayne County, W. 
Va., will be started, is said to come from the Phe- 
nix Powder Company, of New York. Work will be- 
gin at an early day for the erection of the factory. 
It will require about $150,000 to put it in operation. 
and it will give steady employment to 250 hands. 
It will be the only place in the country where 
smokeless powder is manufactured. 


Work will soon begin on the new building pro- 
jected by the Waltham Emery Wheel Company, at 
Waltham, Mass. The company contemplates put- 
ting up a building 24x50 feet, with second story ex- 
tending back over 90 feet. The office building will 
be 30x40 feet, two stories high. The engine and 
boiler-rooms will each be 18x32 feet. The new fac- 
tory will give employment to double the present 
number of employes, or about 100 men. 


The National Tube Works at East Boston is to 
make extensive improvements on its plant on Mill 
street. The old building used as a storehouse is 
to be torn down, and a new brick structure 102x43 
feet, 24% stories high, will be erected in its place. 
The lower floor will be used as a storeroom and the 
second for the finishing of injectors. The lathes 
in the main shop will be put in the new building 
and six new ones added. A new horizontal boiler 
of 90 horse-power will also be put in. 

A company has been formed with a capital 
of $200,000, for the purpose of erecting large car 
shops at Montgomery, Ala. The company has pur- 
chased 15 acres of land and is about to contract 
for $35,000 worth of machinery. It will break 
ground for the buildings about September 1. At 
the head of the company is Charles Webster, of 
Phillips, Wis.: the general manager is Captain 
Burr, of Stephens’ Point, Wis.; and the general 
superintendent is Edward Gilbert, of Oshkosh, 
Wis. 

Hartford, Conn., is to receive another new in- 
dustry. The Holt Manufacturing Company, that 
has been carrying on the manufacture of firearms 
andtools at Springfield, has decided to remove there. 
and the machinery is now being removed. The 
company will enlarge its capital through the aid of 
Hartford capitalists, and will extend its business. 
Quarters will be obtained in Colt’s Armory, where 
the Graphophone Company was located. No 
efforts were made to keep the industry at Spring 
field. 

The Chapman Valve Company will erect a new 
factory addition to its present plant at Indian 
Orchard, Mass. The building will be 120x50 feet, 
of brick, three stories high, with tower 20x20 feet. 
Many departments in the company’s works will 
have to be changed by this new move, and the new 
addition put up last year will be taxed to its fullest 
capacity on floor space. <A brick blacksmith shop, 
50x70 feet, will also be erected near the new addi- 
tion, and one of the buildings left vacant will be 
converted into a box shop. 


The Chapman Valve Company will increase its 
plant at Indian Orchard, Mass., by the erection of 
a new factory. The building will be 120x50 feet, of 
brick, three stories high, with tower 20x20 feet. <A 
brick blacksmith shop, 50x70 feet. will also be 
erected near the new addition, and one of the 
buildings left vacant will be converted into a box 
shop. The company now employs 220 men, and 
the addition will materially increase this number. 
The new building will be used in part for the man- 
ufacture of a new style of valve. 


The Colwell Iron Works, 74 Cortlandt street, 
New York, write us: ‘* Last month we met with a 
fire in our works, which destroyed the larger por- 
tion of the roof of our foundry, the other de 
partments not being destroyed. This accident de- 
creased the output of the foundry about 60 per 
cent. We have, however, arranged for the repair 








their works to Piqua, Ohio, some time ago, have 


will run a spur track to the works, 








to the foundry, which, with our new cupola, will 
make an output of 50 tons per day. The loss by 
the fire was $11,000, fully covered by insurance.”’ 


The Chester Foundry and Machine Co., Chester, 
Pa., write us, under date August 1, 1890: ‘*‘ We beg 
to say that we have work now for two years ahead, 
and that under the circumstances we are gradually 
withdrawing our advertisement from all papers. 
We are extending our shops and adding new tools 
and machinery. We have been able to trace not 
less than $50,000 of the work to our advertisement 
in the AMERICAN MACHINIST, and wish to assure 
you of our continued appreciation and gratitude 
for what you have done forus. We expect in a 
few months to enlarge our notice, and will then 
call upon you again.” 

The Pittsburgh (Pa.) Reduction Company, the 
only manufacturer of aluminum for commercial 
purposes in the United States, is preparing plans 
for the erection of an immense new plant. Seve- 
ral sites up the Allegheny and Monongahela Rivers 
are now under consideration, and one is likely to 
be decided uponintime to begin work this fall. 
Nearness to the natural gas or soft coal fields is the 
most important requirement for the new site, and 
the one offering the greatest promise in this respect 
will be selected. It is proposed to erect a plant 
with 10.000 horse-power, and to give employment 
to a large additional force of men. 

The foundation for the new foundry building to 
be erected for Doherty Brothers, of Ayer. Mass., 
on the Pawtucket Canal, is completed, and work 
has been commenced on the walls. The firm will 
probably move its foundry from Ayer here in Sep- 
tember. It employs about fifty men. A mill 130x 
75 feet, four stories high, is to be erected on the 
site of the mill recently burned, which was occu- 
pied by Allen & Cheney. box manufacturers. The 
building is to be completed by Nov. 1, and will be 
oceupied in part by the Amraytoon Paper Tube 
Company, which company is now building new 
machinery that will give them about four times 
their present output. 


The firm of J. J. Wysong & Co., of New York 
City and Glauchau, Saxony. is about completing 
one of the most extensive plants in the world for 
the manufacture of dress goods. The works are to 
be located at Passaic, N. J., and will be carried on 
by a company incorporated under the laws of that 
State. The name will be the Botany Worsted 
Mills, capitalized to the amount of $1.750,000, and 
all paid in. The mill will start with about 800 
looms, employing 1,000 persons. If the ver.ture 
proves successful the capacity will be doubled 
within two years. The stockholders of the com- 
pany mostly reside at Glauchau, and are considered 
to be the most successful and energetic business 
men in that section. 

A special from Lynn to the Boston Daily Adver- 
tiser says: “Superintendent E. W. Rice, Jr., of 
the Thomson-Houston factories, has patented a 
eurrent and switch-controlling mechanism, which 
is designed not only to make it possible to stop elec- 
tric cars quickly, but which will prevent the car 
going at all unless the driver’s hand is uponit. It 
covers the combination, with the electric control- 
ling devices of an electric railway motor, of a re- 
tractor, tending to move the controlling device into 
position to decrease the power of the motor. or 
throw it out of action, and a manually-operated 
actuator for the controlling mechanism, constantly 
free to return to position of stoppage under the op- 
eration of the retractor.” 


The enterprising firm of Thos. Carlin’s Sons, of 
Allegheny. have purchased a large plot of ground 
on Roer ave., Allegheny City, between two rail- 
roads and a river front, which makes the site a very 
desirable location for shipping purposes, on which 
they have put in a switch and scales of the West 
Pennsylvania R. R., and aswitch from the Pitts- 
burgh & Western R.R. At present the firm is taxed 
to its full capacity with orders, and in order to in- 
crease their facilities they have commenced to put 
up a structural iron building for a foundry 100x200 
feet, in which they contemplate putting upatravel- 
ing crane for handling heavy castings and loading 
on cars in the shop when finished. Have also a new 
cupola of their own design and improvement, 
capable of melting 15 tons per hour. Carlin’s Sons, 
in order to show how they appreciate the services 
of their workmen, have offered to put all depart- 
ments in their employ on 9 hours as a day, at pres- 
ent wages, after the first of September. 


A special from West Lynn, Mass., to the Boston 
Daily Advertiser, says: ‘Electrician Hermann 
Lemp and Superintendent John Tregouing, of the 
welding works, have patented a new apparatus for 
electrical metal working. It covers the combina- 
tion with the sliding clamp in an electrical welding 
machine, of a guide rest having internal passages 
for circulation of a cooling medium. It is of cast- 
metal, such as copper, provided with circulating 
tubes or pipes enclosed in the casting. Mr. Lemp 
has secured a patent for forming or shaping metal 
by electricity, consisting in putting the metal into 
an electric circuit between two clamps, molders or 
abutments, adapted to be moved toward one 
another, passing a heating electric current from 
one holder, or abutment, to the other, through the 
piece, until it attains the desired plasticity, inter- 
posing a die or device between the holders or 
clamps, and in abutment with the heated metal, 
and then applying suitable force to move one or 
both holders or clamps, and squeeze the die or 
forming device and the heated metal together. 
The Thomson-Houston Electric Company will im- 
mediately build a 500 horse-power dynamo, twice 
as large as any it has yet constructed, of the style 





of the roof, and at the safne time will add, 100. feet 


patented by Professor Thomson last week.” 
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A Hand Sewing Machine. 





The engraving on this page represents 
something of a novelty in the way of a sew- 
ing machine, which is intended to be held | 
and used in one hand, after 
the manner of a barber’s clip- 
per. As will be seen, all the 
most essential parts of a sew- 
ing machine are present in 
this, modified to suit the gen- | 
eral object in view. 

To the needle arm A’ are 
attached all the various de- 
vices by which motion is im- 
parted to the various other 
working parts. The shuttle 
lever S is moved by the cams 
J and Q. The presser foot 
and feed are combined in one 
piece W, which is lifted at the 
proper time by the pin ZL 
coming into contact with the 
head of the screw below it, 
while it is moved from side 
to side to produce the feed 
by means of the connection 
K, the amount of motion thus 
given to it being controllable 
by adjusting the screw F, 
thus changing the length of 
stitch. D is the take-up, and 
the tension is regulated by 
means of the knurled nut J. 
The engraving, which is full 
size, makes the construction 
plain, and it will be seen that 
while it will not, of course, 
compare with the large ma- 
chines for speed, it is much 
faster than sewing by hand 
in the ordinary way, and the 
stitch compares very favorably 
with that of much more elaborate machines. 

It is made by the Hand Sewing Machine 
Co., Bridgeport, Conn. 
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The Fox Universal Trimmer. 

We present herewith illustrations giving 
two views of the ‘‘ Fox” universal trimmer 
or mitering machine, designed for the use of 
pattern makers and others who have many 
joints to make in wood. 


Mr. Fox, the inventor of this machine, is 
a practical pattern maker, and the machine 
is the direct outgrowth of his recognition of 
the fact that such a machine would be of 
great service in such work. He therefore 
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became the pioneer in the making and intro- 
duction of trimming machines, and, as usual 
with those who do pioneer work, found 
/much to contend with until the merits of the 
machine were finally recognized. 

The machine which we now illustrate is 
the latest form in which the last few remain- 
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THE Fox UniversaL TRIMMER. 


ing difficulties are thought to have been en- 
tirely overcome. As will be perceived, the 
blade of this machine extends for a little 
distance below the bed, and is so formed 
that it is*impossible’for the blade to be drawn 
into the bed by the heaviest cuts, as has 
sometimes happened in the former machines, 








The large number of these machines which 
have gone into use within a few years past 
attests their growing popularity and useful- 
ness. They are made in six sizes by the 
Fox Machine Co., Grand Rapids, Ind. 
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A Hanp SewinG MACHINE. 

Speaking of the effort of the electric light 
companies to increase the price paid by the 
Advertiser 


city for light, the Commercial 


Says: 


The electric light companies think that the 
position assumed by the members of the gas 


lcommission is a bluff, and that they will 
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finally pay the prices” charged, as it would 


be disastrous, m a political way, to shut off 


the electric light before a 


paign. 


municipal cam- 


We know nothing of the merits of increas- 
ing the price for electric lights from 29 cents 
to 45 cents, but_if the city’s rights in the mat 





ter are to be concluded by the probable effect 
upon partisan politics, then it is about time a 
reformation was brought about. The weak 
spot in the electric light companies’ armor is, 
as we have before pointed out, that there 
were no opposition bids in the several dis- 
tricts. The appearance is that the districts 
were parceled out by mutual agreement—an 
operation that has all the offensiveness of the 
action of a monopoly. 
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Pig-Iron. 


If the production of pig-iron goes on in- 
creasing in this country as at present, 
America will soon lead Great Britain in this 
business. Last year Great Britain produced, 
according to the statistics of the American 





Iron and Steel Association, 8,322,824 gross 
tons, while the product in the United Siates 
was 7,603,642 gross tons. But the increase 
in production in the United States, compared 
with the previous year, was seventeen per 
cent., while in Great Britain it was but four 
per cent. 

There is in the United States a decrease in 
stock, as compared with one year ago, of 
| 162,984 gross tons, but this does not imply a 
probability of under-supply in the near 
future. The new furnaces building, or com- 
pleted since the first of January, together 
with the old ones in blast, or likely to be, 
will undoubtedly be more than equal to sup- 
plying the demand. The Southern States are 
exhibiting great activity in the building of 
furnaces, and are seeking an outlet for their 
products. This will, and undoubtedly does 
|affect prices favorably to the consumer all 
over the country. This country has little 
need of importing pig-iron, except brands 
that cannot be produced here. 

ee a 


| The determination of the large print-cloth 
 ecnemiiadiinnees: of New England, to close 
their mills during week of August, 
|is apparently a wise one. Print-cloth man- 
profitable, and the 
business has been overdone, so that with 
present prices for cotton and labor, the man- 
ufacturers say there is no profit in the busi- 
/ness. No one will deny that the price of 
| labor is low enough, and it is probably better 
for all parties to decrease stock, which is 
|large, by stopping production for a week, 
than to go through the ordeal of, and at- 
tempt to cut down wages, with the attendant 
strikes and lockouts. 


one 


|} ufacture has been 
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Safety in Eleetric Lighting. 


By courtesy of Mr. C. J. H. Woodbury 
we have received a copy of the Rules and 
| Regulations advised by the Boston Manufact- 
urers’ Mutual Fire Insurance Co. for the in- 
stallation of electric lighting and motive ap- 
paratus, 
| Our lack of space forbids quoting it entire, 
and any partial quotation would fail to do it 
justice. It is sufficient to say that, like 
all other publications proceeding from this 
source designed for education in the art of 
avoiding fires, it is of great value to owners 
and operators of manufacturing plants. In 
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the introduction it is stated that ‘‘ There has 
not been a loss from any fire which could be 
attributed to electricity, generated for pur- 
poses of lighting or for motive power, in any 
mill or works insured by this company. The 
experience for ten years has sustained our 
position that a well-installed electric 
lighting system is the safest method of 
illumination.” 
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The Diamond Folding Snap-Flask. 


We present herewith illustrations of a 
new snap-flask for molders’ use. This 
flask is intended particularly for use 
where a larger flask is required than can 
vasily be lifted direct by the molder, 
and is so arranged that by drawing the 
two parallel bars toward him, the 
molder thereby lifts the cope vertically 
one inch. It can then be rolled off to 
either side, as shown by Fig. 2, the 
eccentrics for lifting the cope vertically, 
and the hinges upon which it turns, be- 
ing alike on each side. The levers and 
eccentrics on one side being independ 
ent of those on the other side, the molde: 
can lift the the work may 
require, one side at a time, or both 
sides together, and retains the same 
“feel” as when lifting by hand. By 
this improvement it has been found pos 
to much larger flasks than 
where all the lifting is done by hand, 
and a considerable advantage is thereby 


cope as 


sible use 


secured. 

They are manufactured by machinery, 
bound with special irons, and are 
knocked down and folded up for con- 
venience in shipping. The manufac 
turers are the Diamond Clamp and Flask 
Works, Richmond, Ind. 

* RR 

The Brady Manufacturing Company, of 
Brooklyn, N. Y., who, among other things, 
manufacture the Fitch Type Writing Ma- 
chine, have just completed and shipped to 
England a complete plant of special tools 
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for their manufacture by a company which | 
has recently been organized there for the 
purpose. The tools sent will give a capacity 
of about fifty machines per day, and a num- 
ber of sets of parts, ready for assembling, 
were shipped with them. 


FOLDING SNAP-FLASK. 


The conclusion is being pretty swiftly 
reached that the monster guns on some of 
the 
prise the most désirable armament. 


modern British war-ships do not com- 
There 
is failure in the instance of many of these 
guns, and the probability of their being dis- 
abled early in action by the fire of six-inch | 
and eight-inch guns is strongly dwelt upon. 
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Machinists’ Supplies and Iron. 


New York, August 9, 1890. 

Iron—American Pig—No change of importance 
has taken place during the week, the market hav- 
ing continued to rule quiet and steady, although in 
the South some tendency to shade prices has been 
manifested. 

We quote Northern No. 1 Foundry, $17 to $18; 
No. 2. $16 to $17; Gray Forge, $15 to $15.25; South- 
ern No. 1, $17 to $17.25: No. 1, Soft, $16.50 to $16.75; 
and No. 2, $16 to $16.25. 

Scotch Pig —The demand has been moderate. We 
quote Eglinton, $19.25 to $19.75; Dalmellington, $21 
to $21.50: Coltness, $23.50 to $24. 

Bar—The demand has been fairly good, and the 
market firm. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2 for round lots on dock. 

Copper—Compared with the business that has 
been done for some time past. the week’s business 
has been dull, though, of course, the volume of 
trade is still very large. The demand seems to in- 
dicate, however, that consumers have their imme- 
diate wants pretty well supplied, and are not much 
concerned about the future. The Calumet & Hecla 
Company's price for this month’s deliveries is 17c., 
with somewhat higher figures for future deliveries. 
Arizona Ingot is quoted at 15c.; casting brands, 
1454¢. 

Lead—The market has been very dull. and prices 
have fallen somewhat, being now at about 4.45c. 

Spelter—The demand has been moderate, but 
sellers have been firm. 

We quote ordinary brands of Western, 5.45c. to 
5.60c. Choice, 5.70c. to 5.75¢. Refined, 6.75c. to 7e. 
Silesian, 7c. to 7.25e. 

Tin—The market has ruled dull, but steady, 
though there have been indications of weakening. 
Values range from 20.90c. to 21c. 

Antimony—There has been no change of note 
during the week, the supply of Regulus remaining 
somewhat limited, and prices firmly maintained. 
We quote Hallett’s, 2tc. to 2144¢.: Cookson’s, 2334c. 
to 24c. 

Lard Oil—The demand is moderate, and it is sell- 
ing at 49c. to 50c. for prime. 


WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











Mechanic is open for position on fine fitting and 
filing on small machines. Box 57, AM. MACHINIST. 


Wanted—A job to design and construct some 
new machine. Address Expert. AM. MACHINIST 


Wanted—A competent draftsman, also an assist 
ant draftsman, for machine shop in Brooklyn. Ad- 
dress Box 58, AMERICAN MACHINIST. 


Wanted—A foreman. to take charge of the forging 
department of bolt and nut works. Address, giving 
age, experience, salary expected, Bolts, Am. Macu. 


Wanted—A first-class draftsman for designing 
engine and general work. State age, salary and 
references. Robt. Wetherill & Co , Chester, Pa. 

Wanted—Mechanical draftsman; must be steady, 


rapid, and preferably a good penman. Address 
Post Office Drawer 5110, Boston, Mass. 


| 

| Wanted—A position as foreman, by a practical 
| man, in boiler-shop or shipyard; best of references 
| furnished. Address P. W., AMERICAN MACHINIST. 

Wanted—A position as foreman of milling ma- 
chine dept. in shop doing interchangeable work; 
best reference. Address M. M. F., Am. MACHINIST. 

Wanted—Opening by college graduate, technical 
ed. in engineering and chemistry: practice as drafts- 
man and stationary engr. Box 295, Andover, Mass. 

Wanted—Machinist experienced in testing steam- 
engines 2 to 25 horse-power; must be of good 
habits,and not over 35 years old. Address Troy 
Engine & Machine Co., Troy, Pa. 

Wanted—A foreman ina shop making fine brass 
work. A tool maker accustomed to duplicate work, 
with some knowledge of drafting, preferred. Ad- 
dress, with references, Phila., AMERICAN MACHINIST. 

Wanted — Good machinists; vise or machine 
hands; steady work and good wages to first-class 
men Address Frick Company, Waynesboro, 
Franklin Co., Pa. 

Wanted—A boiler-shop foreman, capable of hand- 


ling one hundred men on marine work. Write, 
stating terms and giving references, to Box 55, 


AMERICAN MACHINIST 


Wanted—A first-class molder, to take charge of 
our new brass foundry, experienced with yellow 
brass and figure molding; give full particulars. 
Gorham Mfg. Co., Silversmiths, Providence, R. I. 

Wanted immediately A competent man toact as 
assistant foremar and layer-out in a large boiler 
shop. Address at once, with references, The Bige- 
low Co., New Haven, Conn. 

Wanted—Position as office manager by reliable 
young man: unquestionable habits; would take 
charge of Western branch; valuable advertising 
experience. L. E. O, AMERICAN MACHINIST. 


Wanted—A position as foreman, by a first-class 
machinist. tool maker and draftsman, 36 years of 
age, sober and industrious; has held similar posi- 
tion for shop making fine tools for interchangeable 
work. Address Box 59, AMERICAN MACHINIST. 

Wanted—A foreman for Blacksmith and Hammer 
Dept’s, at Pittsburgh Locomotive Works, Pitts- 
burgh, Pa. Must be temperate and thorougbly un- 
derstand the business. State wages expected, and 
address applications to the Company. 

Wanted—A position as superintendent or foreman 
by a practical mach., 12 years in charge of works, 
building port. and stat. engines and boilers. Would 
build engines on contract or take interest in sound 
concern. Address Sup’t, AMERICAN MACHINIST. 

Position as draftsman wanted; 14 years’ experi- 
ence aS machinist and draftsman; technical school 
graduate; late charge of drawing-room employing 
ten men: sober, honest, industrious: New York city 
or vicinity preferred. Address J. K., AM. MACHINIST. 


Wanted—By young man, position as supt. or fore- 
man of machine works: practical tool maker and 
machinist; thorough knowledge of Brown & 
Sharpe’s grinders; used to close interchangable 
work; best refs. Address Box 13, Simsbury, Conn. 


Wanted—As foreman of our machine shop, live, 
active young man, who has executive ability to 
handle men and work; state age, experience, and 
salary wanted. Buffalo Forge Company, Buf- 
falo, N. Y. 


Wanted—Machinists and metal pattern makers; 
a steady employment given to capable men; 
works are being greatly enlarged; town near Chi- 
eago, is rapidly growing and has an excellent 
| climate. Huxtun Steam Heater Co., Kewanee, III. 





BRADLE 


BEST HAMMERS IN THE WORLD RUN BY BELT 
Three Styles, 

Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 


OVER 


[S00 


BRADLEY & 


IN USE. 14 warren ST.NEW YORK. 964698 SUDBURY ST. BOSTON. 


HAMMERS 
7FORCES 








15 lb. to 500 Ib. Heads. 


CO., SYRACUSE, N. Y. 





CIRCULAR CATALOGUE V. 


Steam-Engines, Boilers, Locomotives, 
Steam-Heating, Etc. 


JOHN WILEY & SONS, 
2d door weat of Broadway. 63 E. Tenth St.. New York. 
Free By MAIL ON ORDER 





PROVIDENCE, R. I. 


Beaman & Smith, aa“Ts1. mathe 
















—— 





87 MAIDEN LANE, 
NEW YORK 
CHICAGO, PHILADELPHIA, LORDGEL 











FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOHNS MANUTACTURING Ci, 


87 Maiden Lane, NEW YORK. 








GEO. F. BLAKE MANF’G CO. 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


rarer reese DNGINES A SPECIALTY 


Boece oe veev VARIETY 
OF OF 











teomrsum 82 wonrom 


BOSTON. 











STEAM 


DEANE STEAM PUMP C0., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





Tools 


For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 


and Hardware of all kinds. 


CRESCENT STEEL CO., 


STEEL 


64 & 66 So. CLINTON ST., 
CHICAGO, ILLS. 


136 FIRST AVE., PITTSBURGH, PA. 


480 PEARL STREET, 
NEW YORK, N. Y. 





Drill Presses, d 
Saws. Machinists’ 
on trial. 





MONTGOMERY & CO0., 106 


Improved Screw Cutting 
Foot and Power 
Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 


LATHES 


Tools and Supplies. Lathes 





Fulton St., New York, Gen'l Agents, 





TOBIN 
BRONZE 


Send for Circular. 





Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shafting. Rolled sheets and plates 


Spring wire. 


Sole Manufacturers, 


NEW YORK. 





BETTS MACHINE Cco."™ 


MAKERS OF 


METAL-WORKING 





MACHINE TOOLS 


FOR 


Locomotive, Bridge & Engine Builders, 
Railroad, Car & Machine Shops 


AND 


Iron and Steel Works 
Generally. 
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Wanted—To add to office force in large shops in | 
Chicago, one or two draftsmen experienced in | fitters of large experience and of good habits can 
Corliss and general engine designing, also one) find steady employment and liberal wages. Ad 
or two draftsmen experienced in mill building, | dress Morgan Engineering Company, Alliance, O. 
eonstructions and general machinery. Address 
Box 40, AMERICAN MACHINIST. 


Machinists Wanted—First-class floor hands and 





+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Wanted—A progressive boiler maker to take 
charge of a large boiler works on stationary, por- 
table and marine boilers. Must have large experi- 

ence with men, and be well up in the use of latest 
improved tools and appliances. Best of reference 
required. Address Q , AMERICAN MACHINIST Office, | 
stating particulars and salary expected. 





Cheap 2d-hd lathes & planers. S M York,Clev’d, 0. 
Koopman’s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
Wanted—Foreman for our age er" . pat- New catalogue of engineers’ 
tern maker who is master of his trade, who has a! Groescent Mfg. Co.. Cleveland. Ohio. 
good education and a thorough understanding of : : 
drawings, and who has had experience in architec- Light and fine machinery to order: Foot L athe 
tural iron work; a permanent position and a good | Catalogue for stamp. E. 0. Chase, Newark, N. 
salary toa competent man. Address The Snead &| Turned and Highly Polished Iron and Steel hae 
ing aspecialty. Merwin McKaig, Cumberland. Md 
| 


specialties free. 











Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 


Engineers wanted to send their addresses and re 
ceive free a 25 cent book, “Hints and Suggestions for 
Steam Users.’’ Lord & Co., P. O. Box 1262, Phila., Pa. 


The present address of L. C. Morgan, machinist, 
is very much desired by his wife, on account of 
sickness in the family. 


Wanted—-To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


R. G. & Co. having secured the American Pat 
ent for their Fuel Economizer for Steam Boilers 
would be glad to treat with some good firms as to 
agency for same. R. Gosling & Co., Hadleigh, Eng 


Wanted—A 10-inch hot-air Rider pumping engine. 
second-hand, but must be in good condition and at 
a low price. Rogers & Ordway, 180 to 184 East 
Fourth street, St. Paul, Minn 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


For immediate delivery. Wright's patent 17-inch 
friction shapers; best and cheapest made, with 
every latest improvement. Send for circulars and 
prices to J. D. Wright & Sons, 392 Smith street, 
Brooklyn, N. ¥ 


Wanted immediately—One first class tool-room 
lathe. 20’ swing, 4’ between centers, with tapering 
attachment; state maker's name and price; also, 
want a good pit lathe, to swing 30’. Address 
Fraser & Chalmers, Fulton and Union streets, Chi 





Co. Iron Works, Louisville, Ky. 


PROVIDENCE, R. I. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


SEND SAMPLE. 


Ve make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT & HALDY, 


Factory. Pearl & FrontSts.. Brooklyn _ Office, No. 258 Broadway, N. Y. 


GUIDE 
PULLEYS 














THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2400 IN USE. 







IMPROVED 
9 Saves Money. 


NO PATTERN ROOM COMPLETE WITHOUT THEM. 
Send for Circular. Mention this paper. 


THE FOX MACHINE CO., 325 North Front St., Grand Rapids, Mich 


ORIGINAL 
Saves Time, 
From \ew 


Three Sizes, Patterns, 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 





LIGHT t# Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other C ‘atalogues and Cir. 
BELTS. culars, the whole covering every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 





OF 






a EDUCED PRICES 





LeCOUNT’S LIGHT STEEL DOG. 


No. INCH, PRICE. No. INCH, PRICE. 

| 1 . 3g. $ .35 8 . $1.10 

| 2 . ke. 35 Small Set of 8—3.50 

| 3 | ee ee ea 1.40 | 
4 .60 10 Deere 
5 ty eae 15 11 814..... 1.70 
6 iG). .5< 268 12 4. 1.90 

| 7 SY ae 1.00 Full Set of 12—12.00 

CS. We aneGoO ye ar? . 


SOUTH NORWALK, CONN. 





ESSOP’S STEEL Mace 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Gold Medal, Paris, 1889. 


SHEFFIELD, |! Chief American Office, 
ENCLAND. | 91 JOHN ST.,NEW YORK 











; & Nos. 


os Machine Works, 


Manufacturers of 


Mictal-working Machinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 





SEND FOR CATALOGUE E. 





ee Sera = 


BUFFALO 


Dike Kaki Kerkstcistetct Kitt bKe 


pars of the world who will furnish bis address. 


ware. 


ORGES. 


V 





BUFFALO FORGE CO., BUFFALO, N. Y. 


THE ‘‘FOWLER’’ SPEED INDICATOR. 
Counts to 5000. Price, $2.00. 
CHANDLER & FARQUHAR, 
177 Washington St., Boston. 
Send for Catalogue. 








THE BERLIN IRON B 


This 





and the 








and Works: EAST BE 


RIDGE CO. 


Illustration is taken direct 
from a photograph of an iron build- 
ing built by us for The Franklin 
Moore Co., at Winsted, Conn. 
building is built entirely of iron, not 
a particle of wood-work being found 
anywhere in its construction. 
photograph is taken from the roof in 
order to show the arrangement for 
carrying the gears, shafting, &c. 
trusses are connected by iron purlins, 


The 


The 


The 


whole building is covered 


with corrugated iron. 


RLIN, CONN. 


SEND FOR OUR ILLUSTRATED CATALOCUE. 


FOR 
ENGINES 

& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & C0., 


184 Washington Street, 
BOSTON, MASS. 


HlGh 
SPEED 











CYLINDER SICHT 


PATENT OILERS, °‘reen cups. 


Government Regulation 


POP SAFETY VALWES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 00., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 





The 





\ ITs 


Re 
cove 


Steam Pipes and Boilers. 


FOSSIL MEAL CO , 2 Cedar Street, N.Y. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 


“{rade-many 


best non-conducting material known for 
Can be easily 







removed and repeatedly reapplied. by 
PLASTIC TEL Fit INSURES AN ABSO- ~/ 


TIGHT JOIN ‘WwW 
quires less thickness htiedl “any other 
ring, and is therefore the CHEAPEST, 


- @. 


IESE, Proprietor. 





iF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For Steapy EVERY DAY AND ALL NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use, 
Please mention this paper. 


SHARTLE’S 
BULL DOG. 








THE HARDER 
YOU PULL, THE 


TIGHTER IT HOLDS. 
CLASS *C.”’ 

This style is made from 1 in. to 8 in. or larger. Speciaily 
adapted to axle and roll turning, and Boring Bars. Guaran 
teed ae ttosiip. W Fie cor catalogue showing the different 
style MANUFACTURED BY 


TEE MIDDLETOWN MAC HINE €0., Middletown, Ohio. 


FOR SALE—BOLT PLANT. 


Complete outtit for making 20,000 carriage, plow and 
machine bolts and nuts per day. Machines used 8 months. 
Equipped with taps, dies, etc. Best makes. Also stock of 
finished bolts and blanks. Have leased building and must 
sell within 30 days. Price will be made satisfactory. Big 
bargain for some one 


PETER SAMES, Rockford, Ill. 











THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

252 Broadway, New York. 
{St Strand, London, Eng. 

American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House, A good invention is worth 
as much in Great Britain as in the U S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular, 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 


canara ae 
Scroll Saws, 


L 

A 
LATHE 

H 














Catalogue 

Circular ‘ree 
Saws, Lathes of all our 
Mortisere. | Machinery. 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y. 











—HIGH DUTY— 
Pumping Engine 


Tn 


—_— FOR——_ 


WATER WORKS 


OVER 100,080,000 DUTY 


— GUARANTEED — 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 
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Established in 1874. 





CLEVELAND TWIST DRILL CO. 





Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queon Victoria St., London, Eng. 




















































seston for High Speed Stean Engine, 


CYLINDER, 4 in. x 4 1-4 in, 


T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. WV. Clty. 
Sets of Castings for Engine illustrated at - 
= ea, Connecting Kod and Hock shagt and Brass = 
n and shi on re t 
blue prints of work aa draw rings, Eh _ 








of. a Fe 
B| 3 score 
3| 2 NEA > =n 
Ele STANDARD eRe 
o| 2 PUNCHES, (i temeietir; 
n 2 maecs 
— at ee | 









IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
4% in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from & 
in. to smallest size. Price, 
$12.00 each. Send $1.00 
for 550-page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered. 








FRASSE & C”FE., 
92 Park Row, New York. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





Makers of Implements for 
Standard Measurements. 
Over 
43,900 
Use. Flat Bar Gauge. 





Crescent Gauge. JAS. A. TAYLOR & CO. 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 











DROP FORCING. 


SPEIRS & MOORE, 


WORCESTER, Mass. 


BEVEL GEARS, 


‘ Cut Theoretically Correct. 
'% For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 


BREHMER BROS., 
440N, 12thSt., Philadelphia, Pa. 















LACKAWANNA 
GREASE CUP 


WIIll Save its Cost In Oil 
alone Several Times 
per Annum, 

SAVES ALSO IN LABOR AND CosT 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING, 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of macbine Works 
equally wellin every possib’ 6 position 


Lackawanna Lubricating Go., 


41 Coal Exchange, Scranton, Pa. 











SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 


OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the gen 9g 
ers direct, at the price then. ruling, viz. 
5 Cents a Copy. 


1886. 
Pattern Making, Various Articles on. By F. W. 
Barrows. Appearing in 29 issues. 


Foundry Practice, Various Articles on. By Robt. E. 
Masters, appearing in 16 issues. 

Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 
24, 


Foundry Practice, Articles on. By pomaseae. 
(LC. Jewett.) Aug. 14, Sept. 25, Dec 

roan Practice, Artic sep on. By 8. Bolland, May 

8, 22 29, June 26 26. Fuly 

The Morton- Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H_ Babcockand C. A. 
Smith, July 3, 24, Aug. 7.14, 21,Sept. 25. 

Machine Shop Cost and ‘rime Accounts. By A. J 
Shaw, Henry Metcalfe and C. A. Saxton, Abii 


3, 17, May 
By David Spence, April 17, Oct. 30 


8. 
Tests of free. 
Traction on Grades. By A. B. Ropes, Oct. 30. 


Wilson’s Valve Gear for Locomotives, Oct. 30. 
a aa plates Face Up. By David Spence, 
A Jon of “Shaft Straightening. By F. L. Johnson, 
ct. 
tonne Valuation of Machinery Plant. By Ober- 
lin Smith, Aug. 7. 
es tas a Cast-iron Sheave. By P. 8S. Dingey, July 


hun ‘dredge Boiler designed by Norman Wheeler, 


July 1 

Core Oven ‘with Rotating Back. By Thos. Wathey, 
July 24. 

Jniversal Table for Lathe Change > a for Screw 
Cutting. By Joshua Rose, July 

Gating, Clamping and Securing C a By Mat- 


thew Wiard, May 1. 

Printing Frame ‘and mgnnee of Making Blue Prints. 
By C. L. Redfield, July 3 

Some Pressure Tests. By c Oo Sine, Nov. 27. 

An Exp: wooing Mandrel—Turning Tapers. By Chas. 
S. Beach, Nov. 27. 

Core Making i in Foundries. By David Spence, Nov. 
20. 

Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14 

Rolling Conic Sections Applied to Gears. By Geo. 
B. Grant, Nov. 6. 

Ninety-inch Belpaire Fire-box Boiler, Nov. S 

Spacing in the Milling Macbine. By Chas. S. Beach, 
Aug. 21. 

Engine Crossheads. By J. G. Tramis, Aug. 21. 

Traction and Adhesion. By A. B. Ropes, Ang. 28. 

Internal Key-seating on Milling Machines. By A. 
B Landis, April 17. 

Teg Holes in Boilers. By A. B. Landis, April 


me... to True Emery Wheels. By L. Best, April 24. 

Work and System in the Drawing-room. By C. L. 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 
Aug. 28. 

Moulding a Screw or Worm without Cores. 
George Allge. Sept. 11, 18. ; 
Power Absorbed in C =rtng Cast-iron. 

Hobart. Sept. 11, 

Moulding screw Acundite rs in Loam. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 
A G. Brown, Sept 4. 

Truing Up and Replaci ing Milling Machine Centers 
with Accurate Alignment. By A. B. Landis, 
Jan, 16. 

Methods of Working and Tempering Steel. By 8S. 
W. Goodyear, Jan. 9. 

Slotting Tool. By J. J. Bingley, May 8. 

How to Make Clean Solid Castings at Least Possible 


By 
By James F. 


By Chas. A. 


Cost. By Matthew Wiard, April 10. 
Truing Milling Machine Centers. By W. R. Ballou, 
April 10. 


Lining Engine Lathes. By Chas. 8S. Beach, April 
10. 


Steam Piping. By J. G. Tramis, April 10. 


An Equalizing Dog. By A. B. Landis, April 10.2 
Serew Cutting Dies. By John J.Grant, April 10. 
Some Handy Shop Tools. By Fred. H. Colvin, 


April 3. 
Moulding Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3. 


Furnace for Heating Long Bars. By W. G. Rich- 
ards, April 3. 

Cutting Tools—Roll Turning. By 8. W. Goodyear, 
Oct. 16. 

Hydronic Forging. Bv J. Richards, July 10. 
‘Box " Jig. By C. E. Simonds, June 19. 


c ‘he ap Testing Machine. By Wm. Merrill, Feb. 6. 


Boring Deep Holes. By A. B. Landis, Mar. 27, 
May 8 o 

Working Steel and Iron. By S. W. Goodyear, 
Feb. 1! 

seetuieale Valuations of Patterns. By W. E. Mathe- 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 

Making Cast-iron Half Boxes. By A. J. Shaw, 
Feb. 6. 

Draining Steam Pipes. By W. E. Crane. Feb. 6, 

Brazing and Welding Iron. By J. F. Hobart, 


Mar. 6. 

Deep Holes by Continuous Boring. 
dis, Mar. 27. 

slotting Machine Tool. By Wm. Foster, Mar. 20 

Compound Engines for Stationary or Factory Pur- 
poses. By W.H. Hoffman, April 24, May 1, 22. 

Engineering Subjects, Articles on. By W. H. Hoff- 
man, Mar. 13, July 24, 31, Aug. 21, Oct. 9. 

Self- contained Engines. By W. H. Hoffman, Feb 27, 
Mar. 6 

Curving Qualities of Locomotives with High and 
Low Centers of Gravity. Oct. 16. 


By A. B. Lan- 


Making Large Spur Gear Wheels. By P. 8. Dingey, 
Oct. 
Normal Theory of the Gear Tooth Curve. By Geo. 


B. Grant, Mar 13, 20, Oct. 9. 

Return Tubular Boilers. ByWm. Lowe, Nov. 27, 
Dec. 4. 

Chimneys for Steam Boilers. By Wm. Lowe, Mar. 
27, May 15. By F. A. Halsey, May 1. 

Railroad Cost Cards and Expense Sheets, April 24. 

The ae Machine—Its Construction and Uses. 

By John J. Grant, Mar. 20. 

Mechanical Arrangements of the N. Hudson Coun- 

ty Cable Railway, Mar. 20. 








Send for 1890 


HALL DUPLEX STEAM PUMPS. 


Catalogue. 








91 LIBERTY 


PITTSBURGH. 


HALL STEAM PUMP C0., 


CHICAGO. 





ST., NEW YORK. 


ST. LOUIS. 


Boiler and 
Pump Combined. 








THE BUF 


BUFFA LO 








“4 pans PUMP CO. 


MANUFACTURERS OF 








j 
Maslin’s Patent Steam Fump. 
Pat. Feb. 12, & Dec, 3, '89, 

Cheapest and Best Automatic Steam Vacuum 
Pump, Handling DIRTY and GRITTY 
LIQ SIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call . 
for Circulars, JOHN Masuin & Son, Soe % 


Manur’xs, 165-167 Ist &t,, Jersey City, N, 3° 









eo - aN mam 
ATER SUPPLY TANKS. 
iia Ne PUMPS «etc 


WRITE FOR 
SSPRICES AND = 
DESCRIPTIVE. 


-Ooue MakeRs = 
TNCINNATI, O.* > 











CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 





ESTABLISHED 186590. 


HOWE, BROWN & CO., L't'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: 12 Cliff St., New York. 


127 Oliver St., Boston. 


228 Lake St., Chicago. 








A> 


— Yar — 
: es iain 
cee 
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: Sue. Persp Bunya fx LONER 


LEVER & CRANK BLOWERS, 
‘PORTABLE FORGES. 
\RE BENDERS & SHRINKERS. 























Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG, PA. 


Portable and Traction 
Boilers of all 


Ide Auto. Engines. 
Engines. Steam Road Rollers, 
descriptions. 

New York Office, FLEmInG & KIMBALL, 17 Dey St. 

New England Office, Joun Post, Jr. & Co., 
Kilby St., Boston. 

Baltimore Office, THomas K. Carry & Bro., 
Light St., Baitimore. 


7 


35 





Double Jet 


@PARK injector 


. PARK MFG. CO., 


Portland 
Street, 


Boston, 
we Mass. 


HE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 

without any adjustment. Theonly Automatic Injector 
that will thoroughly drain Sie If when shut off, thus pre- 
venting freezing. hine Guaranteed, 


INJECTORS AND JET APPARATUS. 
KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKING 
ATTACHMENTS. 


» Giant Rey-Leater C6., 


MICH, 


STEAM 







TO THE BOILER 





a 


EAST SAGINAW, 





UNIVERSAL RADIAL. 
RADIAL DRILLING MACHIN(® 


REC DE c 4 x2 
CMB BOY I ALL DESIRABLE SPEMURES 
PRICES $450 °S UPWARD 

UNIVERSAL RADIAL DRILL C 


SINC ; 


BRASS COODS, 


For Water, Steam and Gas. Brass and Composition 


CASTINGS 


to order. Pattern and Patent Brass Work a specialty. 


W. 8. WILLIAMSON, 


36 to 40 Penn Street, BROOKLYN, N., Y, 


3 
— 
Me 














Bolt and Nut | Machinery. 


SECOND-HAND TOOLS 
Kor Sale Cheap. 


1’ Acme Bolt Cutter, old style frame. 

No. 44 Schlenkler Bolt Cutter (old style), cuts to 134” 

No. 5 Schlenkler Bolt Cutter (new style), cuts to 2” 

Double Schlenkler Bolt Cutter (new style),cuts to74’”’ 

Double Lewis, Oliver & Phillips Bolt Cutter, cuts 
to 146” 

National Double Rapid Bolt Cutter (old style frame). 

3-Spindle Belt Nut Tapper. 

6-ft. Compound Shaper (double tables). 

12” Crank Planer, 

Durfee & Doe Key Seating Machine. 


The NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


Reot’s Fores Blast Rotary Blower. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


& ¢ 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 





¢ \ NSEND, Gen, At, IND. 
5. 8. TOWNSEND, Gen, Agt (tt ! 
COOKE & G0,, Selling Aas, vrlandt ft, 





In Writing Please Mention This Paper. 
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MM PACKING NOR GASKETS U S - D. 


For pamphlet describing construction and advantages of our boiler, address 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. 9 No. Pryor Street. 


This ne of Feed Water Heater is the Best 


NEW YORK, N. Y. 
41 Dey Street. 


MINNEAPOLIS, MINN. 
421 Guaranty Bldg. 





THE 


KEYSTONE 







PAT’D JUNE 4 "g9” 


H AND THE 
0 Ox a oe at | 0 W F 
ieching poy and all Edge Tools to 
is the simplest 
E. H. BROOKS, LEBANON, PA. . 
: HEATER 





RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure a good 
side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N. Y. 


7 THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


on the System, 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


end for description and 
Historivs of Boilers and Feed 
‘Water Heaters to 


Bridgeport Boiler Works 
Bridgeport, Conn. 
POND ENCINEERINC CO., ACENTS, 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA. 
























a 

















FOR 





Si. Lowa;is, —, 
The ROPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


i Using any kind of water. Hard Sheet Steel Troughs, 
Easily Cleaned. 


HOPPES MANUFACTURING CoO., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


—_—THE— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 
leading Railroad Shops of the country. Combination Cutter 
for removing 2 in., 2 1-4 in., 2 1-2 in. and 3 in. flues, $50. Sent 
on approval to Railroad Co's. Liberal Discounts to the Trade. 


Firourar. 

















“am VANCE TUBE GUTTER GO., Geneva. N.Y. 





WESTCOTT CHUCK CO,,tuisLt.1 





Mlk 





MANUFACTURERS OF Geared Combination Chucks. a 
‘ot! an aw. 

Jaws Reversible. 

Diameter. Capacity 

LATHE and DRILL) eS" 
; 1088 “ 1 oe li 
CHUCKS.= = ' 

oe ae 
SEND FOR ILLUSTRATED CATALOGUE, | 24 “ ee 





HYDROSTATIC (MACHINERY, 


a PUMPS, PUNCHES, 
ACCUMULATORS, 
JACKS 
VALVES, 
FITTINGS, 
&c., &c. 


WATSON & STILLMAN, 
204, 206, 208 & 210 E. 43D ST., N.Y. 














VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


‘THE HORTON LATHE CHUCK” 


er the tests and been the STANDARD for FORTY 





Over THREE HUNDRED s dene dell styles of Chucks, made and 
kept in stock, by 
THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S. A. 
SEND FOR ILLUSTRATED PRICK LIST. 








PATENT 4 


JAW 


NB | en Od OO) 


* THIS CAN BE USED AS A UN/VERSAL INDEPENDENT OR ECCENTR/C 


CMUCK WT7H BETTER SAT/SFACT/ION THAN 
oF bigs) COM B/NAT/ION CHUCKS 
5 a TE ee Ae 


ANUFACTURED 


ald ve (GSHMAN (G@ucx© 


+ HARTFORD. CONN. 





MAN YN 
END 


NeW PESCRipT INE 
res ce KS. 





“THESWECTL 


CH U CK" 
1 URg, * 
4 


“% 
2 2 


ANG 


ABN obi IBLE ANS. Selv FUN CALALUUL DS. 





J.A. FAY & CO. its: 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re 
sawing Machines, Spoke and Whee) 
Machinery, Shafting, Pulleys, ete 
= Allof the highest standard of excel 


= lence. 
Seer W. 1H. DOANE, Pres, —_—D,L. LYON, Sec'y 








Steel Balls from x inch to 2% inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE. 





oun, UNCEY SMITH, vice PRES'T4 
LQWARD SAWYER , TREASURER: 
JOHN JS. GRANT; SUPERINTENDENT: 





by the JIMoND} patent process. 


LHITCHBURG MASS. OSA 





JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 


he a bi Ta Feed-Pumy 


91 Liberty Street, 


NEW YORK. 


Itis a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 
one. Itis compact and 
> systematic in design, 
and all parts are ar- 
ranged for durability. 





Pencils, Graphite CarGrease, Graphite Perfect Lubri- 
cator, Belt Dressing, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
Pewee a co., TWIST DRILL GAUGE. 
e Machinists’ Tools, -E. Boston, Mass. —Send for Circular, 





INDEPENDENT CHUCKS. 


(See Am. MAcHINIST, Noy. 5, 1887.) 

Before buying Chucks of this ph write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
nin et which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
8, A. SMITH, 23S, Canal St., Chicago, Western Agt. 





Tool Grinder, 


SPRINGFIELD 
Emery Wheel Mfg. Co, 


Successors to 


Emery Wheel 


% & Styles & Sizes, KY 












Guaranteed 
Sete eh Sp 
Satisfactory G We Emery 
A Wheel Co., 

B Bridgeport, Conn. 


L) 

y Western Branch, 
18 and 20 

West Randolph St. 


WRITE FOR 


I)’s’d Circular 
No. D. 


Patented Sept. 
25, 1883. 


SUDA 19}EM 





HARLES MURRAY=% 
BO ENGRAVER on WOOD \@ 
oy ANN ST. + NEW YorxK: 











O’BRIEN’S PATENT 
BOILER HEAD rune MACHINE, 








Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Cermantown, Philadelphia, Pa. 








SPRUE CUTTERS. 


SHEARS. 











TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition {889, 
For SUPERIORITY 1s PRESSES, DROP HAMMERS 


AND DIES. 


THE STILES & PARKER PRESS CO., 


203-207 Centre Street, NEW YORK. 


MIDDLETOWN, CONN. 
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IRON PLANERS 
From 16’ to 36’’ wide by 
any length. 


H 6, PEASE & 60, P 


Worcester, Miss. 










Pease [ron Planers. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 





Machinists Fine Tools 3 
STANDARD TOOL CO., ATHOL. MASS. | 


SEND FOR N EW on CATALOGUE 











— D2 PER tn 


THE PITTSBURGH REDUCTION COMPANY, 





95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 
Lots of 1,000 Ibs. and over $2.00 ® th 
Lots of 500 lbs. and over....... 2.25 2 tb 
Lots of 1001bs. and over. .. 2.50 P b 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes 
given upon application. 


or castings, 











Almond Drill Chuck, 
Sold at all Machinists 

emf) Supply Stores, 

=e T. R. ALMOND, 


83 & 86 Washington S 
BROOKLYN, N. Y. 





Cut-off 


BEAUDRY’S 
NEW POWER 
HAMMER. 


Send for Descriptive 
Circular. 


BEAUDRY & C0. 


Sole Manufacturers, 


Also Manufacturers 0% 
Hard Coal 
Heating 
Forges. 


* - Room 4, Mason B’dg. 
70 KILBY ST., BOSTON, MASS. 


THE MOORE <= 
WHITE CO, 7 | 


Fiction 
Clutch 
Pulleys, 








.) | GENERAL MACHINE WORK. 


Couplings, 
be. 











q : ! — 

A new © ountershaft self-oiling for six months with 
self-oiling loose pulleys, new and perfect friction 
clutch. Please send for circulars. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J. 





PLANER VISES. 


THE GILKERSON MACHINE Co., 





HOMER, N, Y¥. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


®» GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical opera- 
iL tion requiring high, even and controllable temper- 
|| ature. 





No. 80 Nassau Street, New York. 
DIES, 





RINE = REAMERS, ETC. 





jam VVVA\\ 


LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Up:etters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. CO., GREENFIELD, 


= CASTINGS = Sn 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
CORRESPONDENCE INVITED. 


MASS. 












M AllomaticBolt-Threading& NutTapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”, 
The simplest and most durable machine in exist- Gig=p. 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
—— Write for descriptive circular and price 


ess Capitol Mig. Co., 125 to 137 Rees St, Chicago, IL, U.S.A. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, a a 
or single copies, 5 cts. each, postpaid. 








Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S8., Canada or Mexico, for ~ 30, 
or single copies, 5 cts. each, postpai 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK, 











SAWYERS SAY OF SAWS FILED ON ROGERS’ 
SAW FILER AND GUMMER, THAT OF ALL THE 


S THEY EVER THEY NEVER 


666-689 


Drop a postal card In the slot and get a Catalogue. 


& CO. 
SAMUEL C. ROGERS oS n'y. 











‘= EXTRA DEEP BEDS AND TABLES. 


POW EREULLY GEARED. 
Plenty of Metal and designed for Extra Heavy Duty. 
All Feeds a-d Shipper Operated from Both Sides. 
Improved Device for Holding Planer Bolts. 


THE LODGE & DAV 


MACHINE TOOL CO,, 


Builders of Machine Tools. 








WORKS: CINCINNATI, 


OHIO. 


te 











i — Me 
mLODG E &DANIS| 
“MACHINE TOOL CO | 
CINCINNATI,0. | 


eo 


EASTERN HOUSE: 
64 CORTLANDT STREET, 


NEW YORK. 


WESTERN HOUSE: 
68 & 70 SO. CANAL ST., 


CHICACO, ILLS. 





MAW sae ee bg 
24 INCH, 32 INCH AND 36 INCH IRON PLANERS. 


will 





SS 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mase. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Lathes, 
Planers, 
Drills, 
Slotters, 


: PsEtc. 
NEW HAVEN MANUFAC’G CO.. 


New Haven, Conn. 
JUST OU TT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 
JONES & LAMSON MACHINE 6O., 
SPRINGFIELD, VERMONT. 
SEND FOR IT. 
THE NATIONAL 





F, E. REED, 
Worcester, Mass. Ed 





NGINE Lathes, Hand Lathes, F< ot Lathes 


U;zright Drills 
and Milling Machines. Age its, M ANNING,’ MAXWELL 
& MOORE, 111 Liperty STREET, NEW YORK. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING, 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 
eb 


Manufacturers of and Dealers in 

















Tron Working Machinery. 
IMPROVED PATENT IRON (eee 
PLANERS A 





SPECIALTY. Feed-Water 
152 
— HEATER 
WORCESTER, ' 
MASS, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
“300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


32 River Street, NEW HAVEN, CONN. 





FLATHER IRON PLANERS. 


Three FLATHER PLANERS, 22'122 tb 
HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 

















4 | MHEAPEST 

fs ; C 2 (| BOLT 

n=: S 

=: _ 

QO: re 

=o/BFST “we SIZE & 
, oae...\ LS eo BS stvie, 
TE BIGEEORD, = |H.B, BROWN & C0., 


EAST HAMPTON, CT. 








a 


UNIVERSAL #?PLAIN 


+ MILINGMACNES 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


EXCLUSIVE a RECIALTY 


a “de TH CINCINNATI MILLING MAGH C2 
ae -CINCINNATI. O 











DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


(16 Fulton Street, 
NEW YORK. 


eS 


A NEW JAW 
about once a year will make 
this Cutter last until you 
Sorget when you bought it, 
as the body never wears out. 


SAVE YOUR MONEY BY USING 
RIDER’S 4 


“Victor” Lathe 
and Planer Goal 





Wp 
My, 





Cutters made direct from bar of 8 
Round Steel. No fitting required. Send for prices, 


FRANK L. B. RIDER, South Newmarket, N, H. 
“EUREKA” PIPE CUTTER 


IS THE BEST AND CHEAPEST MADE. 
No. 1 Cuts % 








THI: 


% to rinch Pipe Nos. 1 and 3 wili 
No.2 * X*Xto2 * a. 50 > cut all sizes from % 


mos * rtes * os 4-65) to 3 inch 
Any Jobber can furnish this tool to » you at these prices. 









PANCOAST & ‘MAULE, 
243 and 245 South Third Street, Philadelphia. 


CARY & MOEN CO.g@ 


Warranted to Cut Straight. 





Worcester, Mass. 


W. C. YOUNG & C sy Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 














SEND FOR CIRCULAR. 


D, SAUNDERS SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


A 


Po. wpho Bronge. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
912 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S .PATENTS. 











Made in 3 Sizes, viz: No. : he ee os 
* Oto 4” 
0 to 3g” 


TRUMP CHUCK. 
The CHEAPEST and BEST. 


WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U.S.A. 









DP. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


23 WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO.. 
156 OLIVER ST., BOSTON, MASS. 





BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


y Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


—Novelty Patent Hand Drill— 


A new, ingenious and handy tool for 
drilling small holes, running at any speed 
desire - Operator can handle the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 


Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 
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McFADDEN GCoO., 


735 MARKET ST.,. PHILADELPHIA, 


SEND FOR CATALOCUE, 


MOREASTER MACHINE SCREW CO. 
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Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 
ah i. a Ald A | ik mr i 
Soitad KTOND SYRACUSE,N.Y e 
thet titi ta | ad NAY 
MACHINIST'S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 
’ 

BARNES PATENT UPRIGHT DRILLS. 
20 to 42 inch swing, with be oth worm 
and lever feed, self-feed and back 
geared 
Barnes’ Patent Friction Driver. 

Sensitive D:ill. Single and 
Multiple Spindle. 

Barnes’ Patent Engine Lathe. 
15 inch swing, 6 foot or 8 foot bed. 
They have ac ve antages not found in 
other ma ohin in this line. It will 
may parties desiring to purchase or 
now more > alk nut these machines to 

send for full description and prices to 
W. F. & JOHN BARNES CO. , 
ROCKFORD ILL. 
Address No. 1995 Ruby St, 














a # 5) * irre uEssen ” 
e\ ih | KEY NEW YORK. 
EN 2 4 FACTORY, HOBOKEN, NJ. 
Manufacturers of Hy 
TA\ iN Drawing Materials, Etc,, 
= Si Swiss Drawing Instr v 
= = oS me _= iy p Beto anc U'Best "Das ug = é 
German Drawing Instruments 
Paragon, Duplex, Universal, Anvil Drawing, He slios, Blue Process 
Papers, Scales, Triangies, T-Squares, Drawing B« are is, Ye dard 
Profile and Ore ss-sectic on’ Papers. 





Catalogue to professional people on application. 


CURTIS & CURTIS, 
66 Garden St., Bridgeport, (t., U.S, A. 
MANUFACTURERS OF 
The Forbes Pat. Die stock, 
IMPROVED AND PERFECTED, 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six inch 
diam. No vise is required. 

SEND FOR ILLUSTRATED CATALOGUE. 
Ratchet Drills, Ratchet Die Stocks and 
Malleable Iron Pipe Vises, 




















L. S. STARRETT, 


Manufacturer of 


JFINE TOOLS, 
ATHOL, MASS. 


SEND Stamp FOR FuLt List. 
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EASON HICHIN 00 


Engine Lathes, 22 inch to 72 inch swing. 
lron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 
STEVENS PATENT SPRING DIVIDERS. 


Ideal, No. 67. With Thumb Attachment, 
Price, by mail, postpaid. 















Alwuys consult our large catalogue mailed 
free to ail, for the largest, neatest, most accurate 
and useful line of Fire Arms and Fine Mae 
chinists’ Tools made. 

J. STEVENS ARMS & TOO.w CO., 
P.O. Box 231, Chicopee Falls, Mass. 


Damper Regulators 


Ours is the Simplest, 
Cheapest and Best. 
Price, $60 and $100. 
Each Machine Nickel 

Plated. 
Ouly Two Connections 
Necessary. 
Weight 15 and 





30 lbs. 


Mason Regulator Co,, 


BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LOM & ALSTATTER Ut 


em Single, Angle-Bar, 
Horizontal, Twin, 





Hamilton 


OHIO. 


,» Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


E Seulee sl tan, © 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, , 
Send for New Catalogue, = 


OPEN SIDE TRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in. x25 in.x6G ft. 

One 30 in. x25 in.x6 ft. with Extra Side Ilead. 
Two 30 in.x25 in.x8 ft. 

One 36 in. x30 in. x8 ft. 

One 48 in.x48 in.x14 ft. with Extra Side Hiead. 
One 48 in. x48 in.x16 ft. with Extra Side Head. 


THE DETRICK & HARVEY MACHINE CO., 














BALTIMORE, MD. 
ACME || MACHINERY Co. 
ELAND, 







pe ae an = ig ~y 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRS? PREMIUM, CINCINNATI CENTENNIAL. 
NICHOLSON & WATERMAN M’F’C CoO., 


PROVIDENCE, R. I. 






PAT. DEC. 
PAT. DEC. 
PAT. AUG. 


5, 1882 
4, 1883 
25, 1885 








LATHES. BOLT & NUT 
fesse MACHINERY. 
CUTTING-OFF Bo be 

MACHINES, "il aac BROACHING 

TRAVERSE ame MACHINES, 

DRILLS, FACING 

TRAVERSE (a iildilntlilashjabsabiel MACHINES, 

BORING BOLT LATHES, 
MACHINES, STAY BOLT 

SPECIALS, THREADERS, 
&e,, &e, &e., &e, 











OUR 


sew GATALOGUE OF TOOLS 


And Supplies oat Pn my to any address on receipt of Te 
in Stamps (for postage). 


Chas, A. Strelinger & Co., ‘ave Detroit, Micl 


sy AVE. 


AND RAPID DRILLING. 


1, 2, 3, 4 or more » Spindles, Sensi- 
tive or Automatic Feed 
To drill from 0 to 1-2 inch holes. 









The Latest and Best; most con 
venient, sensitive and durable Drill 
on the market. 

Have ee Spindles and Bal 
anced Tables 

Write for prices and description, 
or for Special Mac passant dd 


NORTON & JONES, 


MachineTool Works, 
PLAINVILLE, CONN. 


FORMERLY 
W.P. NORTON, BRISTOL, CONN 











BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 





Deposited in the v. S. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employees on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or ye Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
New York: Kirby & Dwight, 51 Cedar St. 





BEMENT, MILES & C0,, 


a ep DELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE HILLES & JONES CoO., WILMINGTON, DEL., 


MANUFACTURERS OF 


aad AC a i N e TOO Ls," Boiler Makers, Bridge Builders, Ship Builders, Rail- 










road Shops, Locomotive and Car Builders, etc. 





Improved 
Boiler Plate 
Planer. 


i] —<—— ———, ot 





Fight Sizes. 





ea 8x20’ length 
Hrtat > sta of cut. 


THE “AERATED FUEL COMPANY, 


Main Street, SPRINCFIELD, MASS. J. H. BULLARD, Manac 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BEL ERS! NO SMOKE, mt hy OR ASHES! 
Represented by eae exer, en & CO., 170 Lake St., Chica o. W.S. COLLINS, Sept. 29, 1885 





Temple Court, 4 Beekman Street, Rooms oe 816, New York. CHILON JONES, Ganan- July 5, 1887 
oque, Can. G. M. SMITH, Los Angeles Cal. C. S$. BARR OWS, 46 Wade Building, Cieveland, Feb. 5, 1889 
Ohio, Michigan a Indiana. GILBERT & BARKER MFG. CO., General Agents for the United July 23) 1889 


States, Springfiald New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
Building, Denver, Col. 


(" We will replace In Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged’ steel. Four sizes. 

CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 


160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 









"PAT'D JUNE 14 1887, 








| ee ™ aitom, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 

TO ORDER, in any quantity up to size 20,000 Ibs., or SMALL CASTINGS 

where large quantities are required. Get our estimates and ° prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE C€O., 


3d and Walnut Streets, ALLENTOWN, PA. 













SL WALT 
AMORA 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. ©, 


i NCHING = SHEARING MACHINERY 
BOILER MAKERS ROLLS. >i 


May 
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CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


tiie : 
JAS. HUNTER & SON, 
North Adams, Mass. 


FRICTION “223 


Automatic Steam Engine. Kerosene Oil or Natural Gas Fuel 


— SAFE, EFFICIENT, DESIRABLE, — 
The Best Power for Farmers, Printers, Carpenters and Manufacturers. 
Automatic in both fuel and water supply, requiring but little 
attention after once started. 


1, 2,4, 6 and Om: P. Single. 
8, 13,16 and 22 “ Compound. 


SHIPMAN ENGINE CO., 200 Summer Street, BOSTON, MASS. 


oo tapping Os ny Sam agin ry Bose THE STRATTON 


























Simpson's Centrifugal 
Separator and Trap. 


As = For Supplying Clean and Dry 
= su Steam to Engines, Dry 
a rs} Houses, ete. 
» 5 Place Separator as close to DELIVERS 
6 = engine as possible, the steam D 
= taking a spiral course between fe Y T E A M 
™ the threads causes the water 


to be thrown by centrifuga! 


her 
force against the outer walls, To pda engine or for ony oth 


purpose, no matter HOW LONG 


while the dry steam goes 


through the small holes to cen YOUR STEAM PIPF, or how 
ter of pipe. Steam can enter J , 1 
at A or top, as convenience may much your BOILER MAY 
require; also used in conveying PRIME. Anabsolute safeguard. 
steam long distances, for Steam A source of economy. 

Hammers and Dry Houses, 

Water Gas Generators, and for — THE — 





PHILADELPHIA : Tattnall Paulding, John G, Hoover, 
416 and 420 Walnut St. 

Cuicaa@o: Geo, A. Gilbert, 226 and 228 La Salle St. 

Sr. Louis: F. D. Hirschberg Bro., 120 N. Third St. 
AGENTS IN ALL THE PRINCIPAL CITIES. 


SEND FoR CIRCULAR AXD PRICES. 


CEO. A. BARNARD, 





1S CORTLANDT 8ST., NEW YORK. 





all purposes where Dry Steam 
is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T, ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 


























ner 
NG 


ow 


rd. 











Aveust 14, 1890] 





AMERICAN MACHT NIST 








NEW TANGYE “BUCKEYE AUTOMATIC CUT-OFF ENGINES 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience witb automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. tor Driving Dynamo Macnines a specialty. 
Iilustrated Circulars, with various data as to practical 
Steam Engine Ccunstruction and performance, free by 


: : mail. address, BUCKEYE ENGINE C€O., Salem, Ohio, 
SALES IGENTS: W. L. SIMPSON. 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash'ngton St., Chicago, Ill, 
y 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BLESSING'S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduce ed be- 
low boiler pressure, or where sufficient head room is 
lackin, Is used in connection with a steam pump, 
so con rolling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toaminimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, WN. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


A 33d and Walnut Sts., Branch Office. 161 Monroe St., 
PHILADELPHIA. CHICAGO, 


OVER 35,000 ENGINES IN USE. 
GUARANTEED per Gent: tess Gas than ANY going the same work. 


THE PORTER-HAMILTON 






























‘The best ain in benetton fee Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


ENGINES from 15 to 400 a" Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. Sold 








8,200 Copies of | ‘‘PRAY'S BOOK,” | 
20, YEARS WITH INDICATOR 


1890. and 2 
JOHN WILEY & SONS, 63 E- 10th St. NeYo 


Belt Power Air Pump and ing ACHIINE TOOLS 


Condenser. FOR IMMEDIATE DELIVERY. 
CONOVER & CO., One Driving Wheel Lathe 70’ swing ; second-hand 
One Fitchburg Engine Lathe 24’ by 16’; new. 
CONSULTING » One Lathe and Morse Lathe 82” by 17’; new. 
* MECHANICAL ENGINEERS One Lathe and Morse Lathe 36” by 15’; new. 
7 95 LIBERTY ST., One Gray Planer 30’ x 30’’ x8’; new. 
NEW YORK. One Pease Planer 34’" x 32" x 8; new. 
NoAirLocks. 15to50percent. | One Pease Planer 36” x 36’ x 8’; special; new. 
fuel saved or equal amount of | One Powell Planer 30’ x 30’’ x 10’; new. 
power geaned. tuns withsame | One Pond Planer 38” x 38’' x 12’ with 2 heads; new. 
bay te akg kinds of En- | One Powell Pianer 48’’ x 48” x 14’ with 2 heads; new. 
gines. Send for Circular. One Bement Axle Lathe ; second-hand. 
One No. 2 Brainard Milling Machine. 
One No. 4 Brainard Milling Machine 


BRAINARD GEAR CUTTING MACHINES. | 2c ctzick and Harvey Open Side Planer. size C. 
18 In., 241n., 36 In., 48 In. Send for complete List of New and Second-hand 
HILL, CLARKE & CO., 


Tools. 
General Selling Agents, 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS, 














1156 Oliver Street, Boston, Mass, 


MACHINERY ON HAND. 

















Engine L athe, 13 in.x4 1-2 ft. Putnam, fair, cheap 
in.x6 ft. Prentice, new 
“ - 16 in. x6-8 ft. Hendey, ss 
- pe 16 in. x6-8 ft. with Tapers, Hendey, “ 
- ¥ 16 in, x8 ft. Fitchburg fair order 
bie sie 16 in. xt-8 ft. New Haven, fair, cheap 
v7 si 16 in.x6 ft. Prentice, new 
* - 16 in. x8 ft Mc Mahon, ne 
- “ 16 in x6 ft. Lathe & Morse good order 
~ = 1s in.xl0 ft. ™ good order 
be bad 18 in. x8 ft. Prentice, new 
= vel 18 in. x8 ft. New Haven, fair 
- a 20 in. x12 ft, McMahon new 
* ad 20 in.x lu Wright, ne 
bal a 20 in. x10 ft. Fifield “ 
ee on 20 in. xs ft. Wood light, good order 
” ” 24 in.x12 ft. Wright, new 
wd - 25 in. x10 ft. New Haven, fair order 
* * 25 in. x15 ft. heavy old pattern, fair, cheap 
ae sed 26 in.x23 ft. _ 5 
“ 6 28 in. x16 ft Fay & Scott, new 
“ ™ 38 in,x18 ft. Teonard, good order 
Pulley Lathes, 26-36-50 in. Stevens. good order 


Fox and Turret Lathes for brass work, new and 2nd hand 
Cabinet Turret Lathe, No.2 Am. Tool Co., good order 


ENCINE LATHES, 

Planers, 24 in.224 in.26 ft. gigas 
n 00" e 
BRASS LATHES, “ in Ai. X7 ft. New pom. Sa aa 
BORING AND : Seenh, alr seep 

b 12 ke, k, old yle, fair, che 
TU R N i NC fyi i LLS, a, 15 ho gtacke. Or cook | Motion, ris a: new baabeee 
- 16 in, stroke, "Eberhardt’s Pat., new 


SCREW MACHINES, 2 ue. = Wright, 


24i ender, good order 
Drills, » in. "0 Jomb Wheel Lever, Prentice, new 
on hand and in process of construction, Lin. Back geared, . ve 


“ 35 in “ “ 
+ 2s, 2 “ Self-feed, Pieiedell. * 





* es. * Jurrier & Snyder, 

° fe, * - . oat “ 
Garvin No. 2 Universal Miller, new 
Lincoln Pattern Miller fair, cheap 
Boring and Turning Mill, 39 in. swing. complete 
Gear Cutter, auto, 18in B & 8., good order 
A Large Assortment of other Tools, New and Second 

Hand. Send for Complete List. 
| 


J.7.McCaBsb, 











Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE “MAKING 


REFRIGERATING | 
MACHINERY. 


Send for Special Cireular. 





FRICK COMPANY, Builders, 


WAYNESBORO, PA. 








ry ‘GENUIN1is ‘* CORLISS. 6 





PAYNE HIGH SPEED = Cua 





SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. ¥ 
45 Dey St., New York. 
Hill, Clarke & Co., 
Boston, Mass. 


10 S. Canal St., Chicago, IIl. 





THE TWISS AUTOMATIC ENCINE 
STRICTLY FIRST- 
CLASS ENGINE. 

At a very Low Price 


Manufactured by 










NELSON w. TWISS, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 
ALSO VERTICAL AND YACHT ENGINES. 


CHAN DLER & TAYLOR CO’S 


Are tested under 
full load be- 

at, A yd _\ 
ee 








m 12 To 80 H. P. 
IN STOCK FOR QUICK 

DELIVERY. 

» For Circulars address 


CHANDLER & TAYLOR CO.., INDIANAPOLIS, IND 





LANE’sS 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
carried in stock, made in 
large quantities, with spe 
cial tools, at special prices 


3,4,5,6,7&9H.P. 


If you want one Engine, 
it will pay you to write us. 
4 you handle large 

quantities, it will pay you 
j to write u 


VAIN DUZEN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


AN DUZEN 
Gas & Gasoline —— Co. 















FOR SALE, enowes. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them, 
Address as above. 





“Prices are low yet quality tells.” 


A Corliss Engine 
well designed and thoroughly built, 
is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular, 


THE LANE & BODLEY CoO.,, 
CINCINNATI, O. 





EAGLE SS: 
ANVIL 
sg WORKS, 
Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 





Send for Circulars. 





The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 











lower price. 





WORKS: ERIE, PA. 


High-Pressure, Compound and Triple 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & 60,, 


Contracting Engineers, 





E. P. BULLARD, 
PROPRIETOR. 


Successor 10 E. P. BULLARD’S 


New York Machinery Warerooms, 








68 Cortlandt St, 
BRIDGEPORT, CONN. wew vorx. 








5 Cortlandt St, NEW YORK. = $8 Oliver St, BOSTON. 
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BROWN & SHARPE MFG. Co., 
PROVIDENCE, R. I., U. S. A. 
MICROMETER CALIPER, NO. 19. 


Patented April 23, 1878. 
85.00. - - ° 


Jan. 22, 1884. 


PRICE, IN MOROCCO CASE, $5.75. 















This Caliper measures all sizes less than an 
inch by thousandths of an inch, and is more 
convenient than a Vernier Caliper. Sixteen 
varieties of Micrometer Calipers regularly 
manufactured. 

CATALOGUE MAILED ON APPLICATION. 


A. SMITH, 


WESTERN REPRESENTATIVE, 


23 So. Canal St., Chicago, Il. 


Dols Sean Pump 





\ 7.437 
. 9 "5625 rng gue 
. nce. 


=. 











COPYRIGHT 1883 BY 


5 Water Works Machinery. 
Ts: GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 






















THE YALE & TOWNE MFG co. 
‘STAMFORD CONN 





NEW YORK. CHICAGO PHILA BOSTON 





The Original Unvulcanized Packing 


GENKING 
CALLED THE STANDAR 
JENKINS STANDARD PACKING Accept no pac king as JENKINS PACKING unless 


ras <> stamped with our ‘** Trade Mark.” 
MARK AR 


Ml JENKINS BROS. 4:' 


ENGINE LATHES. PULLEY LATHES. 
MONITOR AND FOX LATHES. 
TURRET BORING 
EXTRA HEAVY IRON PLANERS. 
TRIPLE GEARED AND CRANK SHAPERS. 
UPRIGHT DRILLS WITH SPECIAL FEATURES. 
IMPROVED MILLING MACHINES, 
[a MACHINE SHOP OUTFITS A SPECIALTY. 






TRAGE 
ft} EN! Ki NS 
—As it is the Packing by which al’ 
others are compared, 





OHN STREET, N. Y. 
10S MILK STREET BOSTON, 

21 NORTH FIFTH ST., PHIT 

54 DEARBORN STREET, C HICAGO. 





LATHES. 





THE LODGE & DAVIS MACHINE TOOL CoO., 
WORKS: CINCINNATI, 0. 
EASTERN HOUSE, WESTERN HOUSE, 


64 CORTLANDT ST., 68 & 70S. CANAL ST,, 
NEW YORK. CHICACO. 


tar SEE ADVERTISEMENT, PAGE 16. 





GOULD & EGERHAROT, 
. NEWARK Nf. 












APPLY TO 





Universal Milling Machine. 








Turns out 20 per cent. more work than any other. 
” smaq pur sourmovyy Zuri ‘sisuvyg ‘seqzeT ‘SfOOL « 


SIOYIO MA UOIT PUB ,SISIGIGOV_ JO SIOINJOVsNULY 


-I9PIO 0} SarmMI9eNTM 10 epUTH [re Joy STOO, TeINedg 





Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK 








GEAR AND RACK CUTTING To ‘ORDER 








(Tk CARVIN MACHINE CO., 


MACHINIS'TL [Aveusr 14, 1590 
THE PRATT & WHITNEY C0., 
HARTFORD, Connecticut. 













Double Head 
Traverse Drills 


For 54 in., 8 in. and smaller 
holes. 


MANUFACTURE 


HORIZONTAL 


48 in. and 66 in. Revolving Head Drilling 


Swing. Machines, 


WESTERN BRANCH, 100 ) WEST Taidasion Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO,, 


HARTFORD, CONN., U. S. 
. MANUFACTURERS OF 


= BILLINGS’ PATENT 
= BEAM CALIPER, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofaninch, The g~aduation is accurate and the tinish of the 
tool is first-class in every respect. Cut represents Caliper one- 
half size, 


Drop ae of Bronze, Copper, Iron and Steel of all descriptions. 


WARNER & SWASEY, 


CLEVELAND, OHIO, 


NVACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE 






















THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





ON APPLICATION, 








BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 
N.Y. City. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLALNFIELD, N. J. 








MANUFACTURER OF 


i JENGINE LATHES 


on application. 


O. W. FIFIELD, 
: Lowell. Mass.. U.S.A. 


FROM 16 to 48 IN. SWING, 


=~ 


vl 


G 


Cuts, Photographs and Prices furnished 








Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and beve! gear wheels and racks lately 
issued ng phe Lexington Gear Works, of Lex- 
ington, Mass, 


J. M. ALLEN, Present. 





Wm. B. FRANKLIN, VicE-PRESIDENT. 





(GRANT ) 
= F. B. ALLEN, Seconp Vicr-PRESIDENT. 
Key-Seating Machines J. B. PIERCE, Secretary & TREASURER. 


and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 

oranythingin Machinists’ Tools 
or Supplies. 

W.P. DAVIS, 


—_ Rochester, N. Y. 
Works at North Bloomfield. 





THE G.A.GRAYCO. 


Cincinnati, Ohio, 


PLANERS 


AND 


LATHES 


A SPECIALTY. “%@ 











NGS. PRATT & LETCHWORTH, 


BUFFALO STEEL FOUNDRY 
BUFFALO, N. Y. 




























20” x 6’ Bol, Lathe. aa x ra x 8! Tease, 
MANUFACTURERS OF 


Neots MACHINE IOOLS - 





v HAINES co 


Ao RRINGT 





Manufacturer 
a of— 


i v.M.CARPENTER Sern 








PAWTUCKET.R. I. 


APS & Dlt 








